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LETTER OF TRANSMITTAL

To His Excelleney EpWIN WARFIELD,

Governor of Maryland 'and President of the Geological Survey
Commission.

Sir:—1I have the honor to present herewith the sixth volume of the
general reports of the Maryland Geological Survey. The several articles
contain information of value regarding a variety of subjects whieh I
feel confident will prove of assistance in the development of the State’s
resources. The elaborate report on the physical features of the State is
a careful summary of the physiography, geology, mineral resourees, soils,
climate, hydrography, terrestrial magnetism, and forestry of Maryland,
and should prove of great interest and value to the citizens of the State.
I am,

Very respectfully,
Wu. BuLrock CLARK,
State Geologist.

Jorrxs HoPkINS UNIVERSITY,
BALTIMORE, December 30, 1906.
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PREFACE

The present volume, which forms the sixth in the series of general
reports, is largely devoted to economic subjects. Iach of the parts con-
stituting the volume has been issucd separately at different times, the
exact date of which will be indicated in subsequent paragraphs.

The Physical Features of Maryland, by Wm. Bullock Clark and Edward
B. Mathews, with the collaboration of other specialists, forms Part I of
the volume and embraces a detailed account of the Physiography, Geol-
ogy, Mineral Resources, Agricultural Soils, Climate, Hydrography, Ter-
restrial Magnetism, and Forestry, with illustrations of the type fossils
which characterize the several geological horizons in Maryland. Prepared
originally at the request of the Maryland Commissioners to the Louisiana
Purchase Exposition to meet the demands for authoritative information
regarding the State and to answer in detail the many inquiries resulting
from the exhibit in the Minecs Building at St. Louis, it puts in written
and permanent form the latest information regarding the various Physical
Features of the State and supplies a need which has long existed for just
such a comprehensive and reliable treatment. This paper was first pub-
lished separately in May, 1906. A new geological and agricultural soil
map of the State which has been prepared to accompany this report will
be found in the pocket at the end of the volume.

The Ezhibits of Maryland Mineral Resources made by the Maryland
Geological Survey at Buffalo, Charleston, St. Louis, and Annapolis, by
Wm. Bullock Clark, comprises a brief account of the collections repre-
senting the Mineral Resources of the State which were exhibited at these
three expositions and subsequently deposited at Annapolis, and forms
Part IT of the volume. The quality of the work of the State Survey is
well shown by the large number of gold medals and other awards which
these exhibits have received. The installation of these various collections
in a permanent form in the old Hall of Delegates at Annapolis is
described in detail. This report was published separately in May, 1906.
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The Fourth Report on The Highways of Maryland, with espeeial
reference to the operations of the Highway Division from January first,
1904, to May first, 1903, by A. N. Johnson, forms Part IIT of the volume.
The various aetivities of the Highway Division during this period are
deseribed. Work was earried on in various parts of the State, various
detailed surveys were made, and a large amount of testing was also done
in the laboratory. The State Aid Road Law whieh was approved in 1904
is deseribed, together with the methods of application for aid, the allot-
ment by eounties, and other provisions of this law. This report was
published separately in May, 1906.

The First Report on State Highway Construction, by Walter Wilson
Crosby, forms Part IV of the volume and diseusses, in detail, the opera-
tions from May first, 1905, to the elose of that year. Petitions for
improvement were reeeived from eighteen of the twenty-three eounties
of the State. Thirty-five eontraets in fourteen eounties provided for the
improvement of over 40 miles of roads, of whieh about one-half was
finished by the elose of the year. A valuable feature of this report is
the general diseussion of what eonstitutes a good road, the various types
of good roads, and what they ought to eost. The methods of eonstruetion
in Maryland are described, and it is shown that State Aid roads not only
serve for the training of the loeal authorities in modern road building,
but also as models, so that the standard of road construetion is raised
in every part of the State. This report was published separately in
May, 1906.

The Counties of Maryland, Their Origin, Boundaries, and Election
Districts, by Edward B. Mathews, forms Part V of the volume and eon-
stitutes a valuable historieal discussion of the methods and eircumstanees
of the origin of the different eounties of Maryland, an aeeount of their
bonndaries, and their division into election distriets. A series of maps
graphieally supplements the text. A feature of importanee to students
is a summary at the end of the diseussion of each county of the enaet-
ments whieh aflected its territory. These ate arranged ehronologieally
and eonsist of quotations from the original reeords, often inaeeessible

and always diffienlt to find.
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The illustrations employed in this volume have been secured through

varions channels. Most of them have been made by members of the State
Geological Survey, while others have been sccured from private sources.

The Survey is especially indebted to the Director of the U. S. Geologi-
eal Survey, who through his Chiefs of Division has co-operated at nearly
all points with the State Survey. The Survey is also under obligation to
a number of paleontologists, ineluding Dr. Charles D. Walcott, Professor
Charles Sehuehert, Dr. J. M. Clarke, Dr. George H. Girty, Mr. David
White, Dr. E. O. Ulrich, and Dr. Stuart Weller, for aid in completing
the series of illustrations of the eharacteristie fossils of Maryland
formations.







PART 1

REPORT ON THE PHYSICAL FEATURES
OF MARYLAND

EMBRACING AN ACCOUNT OF THE

PHYSIOGRAPHY, GEOLOGY, MINERAL RESOURCES,
AGRICULTURAL SOILS, CLIMATE, HYDROGRAPHY,
TERRESTRIAL MAGNETISM, AND FORESTRY

AND ACCOMPANIED BY

A NEW GEOLOGICAL AND AGRICULTURAL SOIL MAP
OF THE STATE

BY

WM. BULLOCK CLARK ano EDWARD B. MATHEWS

WITH THE COLLABORATION OF

GEO. B. SHATTUCK, CHAS. K. SWARTZ, ]. A. BONSTEEL,
CLEVELAND ABBE, JR., O. L. FASSIG, L. A. BAUER,
F. H. NEWELL. ano W. D. STERRETT



NOTE

This eontribution to The Physical Features of Maryland was pre-
pared by the Maryland Geological Survey at the request of the Maryland
Commissioners to the Louisiana Purchase IExposition to meet the de-
mands for authoritative information regarding the State and to answer
in detail the many inquiries resulting from the exhibit in the Mines
Building at St. Louis. It puts in written and permanent form the
records of that exhibit and will supply a need that has long existed.

The ehapters entitled Introduetion, History of Investigation regarding
the Physical Features of the State, Physiography, Geology and Mineral
Resources were written by Wm. Bullock Clark and Edward B. Mathews
with the assistance of George B. Shattuck, Charles K. Swartz, Cleveland
Abbe, Jr., and others of the Maryland Geological Survey. The chapter
on Agricultural Soils was prepared by J. A. Bonsteel of the U. S. Bureau
of Soils; that on Climate by Oliver L. Fassig of the U. S. Weather
Bureau; that on Hydrography by ¥. II. Newell of the Hydrographie
Division of the U. 8. Geologieal Survey; that on Terrestrial Magnetism
by L. A. Bauer of the U. S. Coast and Geodetic Survey; aud that on
Forestry by W. D. Sterrett of the U. 8. Forest Service.
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THE PHYSICAL FEATURES OF MARYLAND

EMBRACING AN ACCOUNT OF THE PHYSIOGRAPHY
GEOLOGY, MINERAL RESOURCES, AGRICULTURAL
SOILS, CLIMATE, HYDROGRAPHY, TERRES-

TRIAL MAGNETISM AND FORESTRY
BY
WM. BULLOCK CLARK ano EDWARD B. MATHEWS

WITH THE COLLABORATION OF OTHERS

INTRODUCTION.

Locarion.—The State of Maryland, lying midway between the North
and South, and stretching from the Atlantic Ocean to the crest of the
Alleghanies, with the great estuary of the Chesapeake Bay and its tribu-
taries extending far into the land in all directions, possesses many nat-
ural advantages in location over neighboring commonwealths. There
is probably no state of equal size in the Union that has such a variety
in its agricultural and minecral resources and in its sea and bay pro-
duets, whilé its generally salubrious climate renders every section health-
ful as a place of residence. From its castern to its western borders may
be found a suecession of distriets suitable from their surroundings for
the most diverse employments.

The State of Maryland is the most northern of the Southern States,
and is situated between the parallels 37°53' and 39°44’ north latitude
and the meridians 75°4" and 79°30° west longitude, the exact position
of the western boundary being still undetermined.

Bouxparies.—The boundaries of Maryland are based upon both
arbitrary locations and geographic features. Different interpretations
of the descriptions of the limits of the early grants, such as “the land
hitherto unsettled,” and “the first fountain of the Potomac,” led to
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disputes, some of which are still open. The northern, as well as parts
of the castern, southern, and western boundaries are conventional lines
of which the best known is the “ Mason and Dixon Line.”

The eastern and northern boundaries of Maryland consist of the
Atlantic Oeean and a line separating the former possessions of the
Penns, now the states of Pennsylvania and Delaware, from those of the
Lords Baltimore. From the original settlements of the eountry until
1760 when the courts interpreted the manner of earrying out the Agree-
ment of 1732, these boundaries were in .dispute. Aeeording to this
agreement the boundary line was to run due west from “ Cape Ienlo-
pen ” (Fenwicks Island, fifteen miles south of the point now known as
Cape Henlopen) to a point midway between the Chesapeake and the
Atlantic. From this “middle point” the line was to run northerly
tangent to a eirele of twelve miles radius whose eenter was at Newcastle,
Delaware. Trom the “tangent point,” where the tangent line touched the
eirele, the boundary was to follow the cirele to a point duc north of the
tangent point. From this point the line was to run due north to the
northeast corner of the State, which was to be on the parallel of latitude,
fifteen miles south of the southernmost part of Philadelphia as it was
at the time of the legal decision in 1760. TFrom this northeast ecorner
the boundary was to extend due west to the western limits of the State.

The eauses leading to sueh a complieated line are intimately related to
the history of the early settlements in the three states affeeted. The
original grants to Lord Baltimore in 1632 seem to include territory
which was subsequently granted to William Penn and a smaller area
settled by the Swedes and Dutch and subsequently granted to the Duke
of York. The latter gave rise to the cireular boundary about New-
eastle, the former to the compromise lines suggested by the English Gov-
ernment in 1683 and subsequently settled by the Agreement of 173R.
Attempts had been made by local surveyors to run the lines during the
decade preceding the assignment of the work in 1763 to Charles Mason
and Jeremiah Dixon, noted English astronomers and mathematicians,
but the difficultics of running sueh pceuliar lines throﬁgh unbroken
forests had been too great for the colomial surveyors with their erude
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instruments. When Messrs. Mason and Dixon arrived in Philadelphia,
in 1763, they found that the loeal surveyors had already determined the
* middle point” and the tangent point” and had run a provisional
line as far as the northeast corner of the State. Irom tle time of their
arrival in November 1763 until Deeember 1767, Mason and Dixon were
engaged in determining the various local points and in running and
marking the northern boundary of the State, whiel they eontinued to
Dunkard’s Creek, some miles beyond the limits of Maryland, where they
were stopped by the Indians. They also re-ran and marked the tangent
line beginning at the “ middle point.” Along the greater portion of
the lines surveyed by them eaeh mile was marked by a stone monument
(mounds of stone surrounding wooden posts were used west of Sideling
Hill) whieh had on four out of five mile-stones the letter “ P ” engraved
on the northen side, and the letter “ M ” on tle southern side, while at
each fifth mile was a stone of the saine size, known as a ‘‘ erown-stone,”
with the eoat-of-arms of the Penns cut on the northern faee and with
that of Lord Baltimore on the southern. These stones came from the
quarries on the Isle of Portland in England. Some of the original
monuments remained in good eondition but many had become dilapidated
or had been removed when the legislatures of Maryland and Pennsyl-
vania made provision in 1900 for the retocating and remarking of the
line. The work was completed in 1904 by a Commission eomposed of
representatives of the States of Maryland and Pennsylvania and of the
United States Government. This line, known as the Mason and Dixon
Line, beecame famous in the great eontroversy preceding the Civil War
as the boundary between the free and slave-holding states and has been
regarded as the division line between the North and South.

The southern boundary, long in dispute, was permanently settled in
1874, as far as the Maryland-Virginia portion is eoneerned, by a board
of eommissioners appointed by the states of Maryland and Virginia.
According to this agrecment the boundary follows the low-water line on
the right bank of the Potomae River to Smith’s Point at its mouth,
thence northeasterly across Chesapeake Bay to the southern cnd of
Smith’s Island, and thence to the middle of Tangier Sound. IHere
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the boundary runs south 10°30’ west, until it intersects a straight line
conneeting Smith’s Point and Watkinsg’ Point, and thence eastward
through the center of Pocomoke Sound and Pocomcke River until it
reaches the westward prolongation of the old Scarborough and Calvert
line surveyed in 1668, which it follows to the Atlantic Ocean. There
is still some controversy as to the exact location of some of the boundary
marks, especially in Pocomoke Sound where the oyster interests of
Maryland and Virginia conflict. The states of Maryland and West
Virginia have not yet agreed on the western terminus of this line.

The western boundary of the State has not been finally settled.
According to the original charter, this line was to run due north from
the “first fountain” of the Potomae River. The North Branch was
carly regarded as the main stream but later surveys showed the South
Branch to be longer than the North Branch. The “ Fairfax Stonc”
supposed to be placed at the westernmost source of the North Brancl,
has becn recently shown to be on a tributary of that stream. The real
source is about one mile farther west, and this point has been recently
marked by the State of Maryland with a monument known as the “ Poto-
mac Stone.” A very crooked line run by Francis Deakins in 1787 from
the Tairfax Stone is now claimed by West Virginia as the boundary line.
Subsequently in 1860 a straight line was run by Lieut. N. Michler, U. S.
A., from the same point. In 1897 W. McCulloh Brown and Dr. L. A.
Bauer ran a straight line from the Potomac Stone. The questious at
issue must be passed on by the Supreme Court of the United States.

Si1ze.—The extreme width of the State from east to west is 240 miles,
and the extreme length from north to south 125 miles, the latter, how-
ever, narrowing toward the west where it becomes less than twe miles
at Hancock. Beyond this point it again broadens, although narrowing
again at Cumberland to five miles. ‘I'he total arca within the limits of
the State is estimated at 12,210 square miles, of which 9,891 square
miles are land. The remaining 2,319 square miles are water, distri-
buted as follows: Chesapeake Bay, 1,203 ; Chincoteague Bay, 93 ; smaller
estuaries and streams, 1,023 square miles.
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Counties.—Maryland is divided into 23 counties and Baltimore City
of which Garrett, Allegany, Washington, and the western part of Fred-
erick comprise the mountainous region known as Western Maryland;
the eastern part of Frederick, Carroll, Montgomery, Howard, Baltimore,
Harford, and the western part of Cecil the Piedmont area, which is
also referred to under the name of Northern-Central Maryland; Anne
Arundel, Prince George’s, Calvert, Charles, and St. Mary’s, commonly
called Southern Maryland; and the eastern part of Cecil, Kent, Queen
Anne’s, Talbot, Caroline, Dorchester, Wicomico, Somerset, and Wor-
cester, known as Eastern Maryland. Of these ftwenty-three counties
all but seven lie upon navigable waters. :

There seems to have been no consistent method adopted in erecting
the several counties of the State. Some, like St. Mary’s and Kent, grew

THE POPU LATION OF THE STATE BY COUNTIES.

e . Dafto CState United States Census AT
TEES Brection 1901 | 1900 190 180 | S-miles | Countytowns

Allegany ......... 1789 63,304 53,694 | 41,671 38,012 440.5 Cumberland
Anne Arundel...| 1650 34,791 39,620 84,004 28,226 430.4 Annapolis
Baltimore ........ 1659 88,028 } 90,766 72,909 83,336 646.8 Towson
Baltimore City... }gg‘l’ } 517,085 | 608,957 434,439 382,313 3010 g1 X
Calvert...........| 16584 9,963 10,228 9,860 10,538 216.8 Prinee Frederick
Caroline «......... 1126 18,792 ‘ 16,248 13,903 13,766 317.4 Denton
Carroll........ eees| 1838 33,661 33,360 32,376 30,992 415.8 Westminster
Ceilics ver coeses 1674 24,450 24,662 26,851 27,808 314.6 Elkton
Charles........... 1660 18,602 17,662 16,191 18,648 462.0 La Plata
Dorehester.......| 1666 28,203 h 27,962 28,843 23,110 573.2 Cambridge
Frederick ....... 1748 51,639 51,920 49,512 50,482 660.0 Frederiek
Garrett........... 1872 17,386 17,701 14,2183 12,176 88Y.0 Oakland
EHABEOBA). . oot oo o ) kit 28,307 28,269 28,993 28.042 439.8 Belair
Howard. ......... 1860 16,276 16,716 16,269 16,140 249.1 Ellicott City
Kent .. .... 500060 1637 17,788 18,7868 17471 17,608 281.0 Chestertown
Montgomery..... 116 29,166 80,461 27,185 24,769 517.6 Rockville
Prince George’s..| 1695 28,325 29,898 26,080 26,451 479.6 Upper Marlboro
Queen Anne's.... 10106 18,568 18,364 18,461 19,257 863.4 | Contervillo
St. Mary’s ce.e.... 1637 28,628 17,182 15,819 16,934 360.1 | Leonardtown
Somerset ¢u.oo....| 1668 16,890 25,923 24,165 21,668 328.6 Prineess Anne
Talbot ...cevvnnnnn 1661 20,814 20,342 19,736 19,065 267.1 Raston
Washington...... 1776 ! 44 491 46,133 39,782 88,561 457.3 Hagerstown
Wicomico coveeee 1867 | 22,908 22,862 | 19,930 18,016 368.9 Salisbury
Woreester........ | 1742 | 20,806 20,865 19,747 19,639 491.5 Snow Hill

The State......e0s e 1,181,691 1,188,044 1,042,390 934,943 9,891.0 Annapolis

3
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with the development of the province and were subsequently bounded
by the ercction of mew counties; others, like Charles and Dorchester,
were erected by the ruling Lord Baltimore. Cecil County was erected
by proclamation of the Governor while Washington, Montgomery, How-
ard, and Wicomico were established in constitutional conventions. The
great majority of counties were, however, erected by Acts of Assembly.
The records now extant do not show the original extent or the exact
date of ercction of several of the counties but it is of interest to note
that eighteen out of the twenty-three counties were established before
the close of the Revolutionary War and eleven of these beforc 1700.
Baltimore City, since 1851 has not been in any county but unlike any
other American city except Greater New York is a distinet division of
the State.
TOTAL POPULATION AT VARIOUS PERIODS.

Year 1634 1660 1671 1701 1715 1748 1756 1760 1770

Population 200 12,000 20,000 25,000 80,000 130,000 154,188 166,523 199,827

Year 1776 1782 1790 1500 1810 1820 1830 1840

Population 226,000 254,050 319,728 341,548 | 830,546 407,350 447,040 470,019

Yeur 1850 1860 1870 1880 1800 1900

Population 538,084 687,049 780,894 084,943 1,042,390 | 1,188,044

The counties of Maryland, unlike those of many other states, are the
ultimate units of territory and not the combination of townships.
This fact together with the paucity of large towns and the agricultural
character of the communities have made the counties as such of unnsual
importance in all political and social rclations. Election districts are
established in all the counties.

Hisrory.—Maryland was settled by a party of Englishmen under
Leonard Calvert, who left the mother country in the “ Ark and Dove”
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in 1633, and finally landed near the mouth of the Potomae, on the
shores of St. Mary’s River, in 1634. The proprietor, Cecilius Calvert,
second Baron of Baltimore, received the territory from Charles I, under
a eharter whieh allowed many liberties, including freedom from taxation
by the King. In 1649 the eolonists established these privileges by the
“Toleration Act” which forbade discrimination on account of religious
opinions. The Puritans from Virginia sought refuge in Maryland, and
in 1652 even captured the State government for a period.
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About this time the Duke of York (afterwards James II), through
ignorance of the country, deeded to William Penn some of the land
whieh had already been given to Lord Baltimore. This mistake led to
a long border dispute which only ended with the location of the Mason
and Dixon Line (1763-1767). In 1694 the eapital of the State was
moved from St. Mary’s City to Annapolis.

During the Revolutionary War no important military operations took
place in Maryland, although the “ Maryland Line” fought with valor
in many engagements, especially those of Long Island, Camden, Cow-
pens, Guilford, and Eutaw Springs. On December 22, 1783, Washing-
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ton resigned his commission as commander-in-chief of the army in the
Senate chamber at Annapolis where the Continental Congress was then
in session.

During the War of 1812 several Maryland towns were pillaged by the
British, but Baltimore was saved from plunder by the repulse of the
enemy at North Point and Fort McHenry. It was during the bom-
bardment of the latter place that Francis Scott Key wrote “ The Star-
spangled Banner.”

Among the battles of the Civil War three were fought on Maryland
soil, South Mountain (September 14, 1862), Sharpsburg, or Antietam
(September 16-17, 1862), and Monocacy (July 9, 1864). There were
also small conflicts at many points, cspecially along the Potomac.

In the history of the State are many incidents which have since
become of national or international importance. The first wheat was
shipped to Europe from Baltimore in 1771; the first regular steam-
packet that crossed the Atlantic direct from the United States sailed
from Baltimore in May, 1838; while the Morse tclegraph line trans-
mitted its first message (“ What hath God wrought ) from Baltimore
to Washington, April 9, 1844. Baltimore was the first city in America
to have a water company (1792), street gaslights, a railroad (1828),
and an electric street railroad (1881). The city contains the first
American monument to Columbus, the first official state monument
to George Washington, the oldest American lodge of the Independent
Order of 0dd Fellows, and the oldest College of Dental Surgery.

The earliest settlers in Maryland were Englishmen, whose descend-
ents are now scattered all over the Statec, and comprise the leading ele-
ment in the population. Many of the early settlers in the country
adjacent to Pennsylvania were of German extraction, and their descend-
ents are to-day numerous and influential. Next in importance are the
negroes who comprise one-fifth of the population and who are relatively
more prominent in Charles, Calvert, and St. Mary’s counties, where
they compose fully one-half of the population; and least important in
the western counties along the Mason and Dixon Line, where there is
only one negro, on the average, to fourteen whites. In Baltimore, Cecil,




MARYLAND (GGEOLOGICAL SURVEY 37

and Harford eounties, the negroes eomprise one-sixth of the popula-
tion, while in the counties of the eastern and western shore, not pre-
viously enunerated, they form about two-fifths of the entire population.
During the last twenty-five years there has been a great increase in the
Polish, Hungarian, and Bohemian inhabitants, who have settled chiefly
in Baltimore City.

Maryland has always been a religious center. As early as 1629 ser-
vices were regularly conducted on Kent Island by an ordained minister
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Fiec. 2—Map of Maryland showing the Density of Population by Counties.

of the Church of England. The first Presbyterian Church in America
was established at Snow Hill about 1700, and in 1766 Robert Straw-
bridge established the first Methodist congregation in Ameriea in Car-
roll, then Frederick County. Many of the most prominent of the early
settlers were Roman Catholies, and the See of Baltimore has held the
first position in America since the decree of 1858.. There are 59 de-
nominations or sects represented in Maryland, and although many of
them are scattered throughout the State they show local variations in
strength, which are often closely related to the history, beliefs, and
nationalities of the early settlers. :
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STATE GOVERNMENT.—The present government of the State of Mary-
land is based on a Constitution formulated and ratified in 186%7. Earlier
constitutions were adopted in 1776, 1851, 1864, and the constitution
of 1776 was very mueh ehanged in 1837. According to the present
Constitution the State is divided into 23 eounties and Baltimore City,
which in turn are subdivided into districts for school and election pur-
poses. There are no units such as townships, but the local affairs of the
cities, towns, and villages are carried on by offieers in aeeordance with
eharters and speeial aets.

Among the State officials under the Constitution of 1867 are the
Governor, elected for four years, and the Secretary of State, who is ap-
pointed by the Governor. The Senate and House of Delegates, which
together form the General Assembly or Legislature, consist of 27 Sena-
tors eleeted for four years, one from eaech of the 23 counties and the
four districts of Baltimore City, and 101 Delegates, elected for two
vears. Ilach of the legislative districts of Baltimore is entitled to six
Delegates, the number allowed the largest eounty. The Assembly meets
every other year, on the first Wednesday in January, and may remain
in session only 90 days. At the eall of the Governor a special session may
be held, which is limited by law to 30 days.

The judieial powers of the State are vested in a Court of Appeals
composed of eight judges; Cireuit Court with eight chief judges, seven
of whom are the judges of the Court of Appeals, and twenty-two asso-
eiate judges, eight of the latter with one chief judge, who is not a mem-
ber of the Court of Appeals, eonstituting the Supreme Bench of Balti-
more City; and Orphans’ Court with seventy-two judges. The Appeal
and Circuit Court judges are elected for fiftecn years, the judges of the
Orphans’ Court for four, the registrars of wills for six, and the sheriffs
for two. The Attorney-General of the State and the State’s Attorneys
are elected for four years. Justiees of the peace, constables, coroners,
and notaries are appointed by the Governor.

Among other prominent State offieials are the Comptroller, who is

the financier for the State, and who is elected by the people for two
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years; and the Treasurer, who is the banker and who is eleeted by the
General Assembly for a two-year term.

The more important State organizations are the Board of Public
Works, Militia, Fishery Foree, Land Office, State Agricultural Experi-
ment Stalion, State Geological Survey with its Highway Division,
State Weather Serviee, State Horticultural Bureau, Bureau of Indus-
trial Statistics, Immigration Bureau, Board of Education, Board of
Health, Boards of Medical Examiners, Examiners of Dental Surgery,
State Lunacy Commission, Live Stock Sanitary Board, and the Tish
Commission.

EpvucarioNn.—The educational history of the State dates back to
1696, when Governor Francis Nicholson established the first public
school at Annapolis, now St. John’s College. The State schools were
brought under the general supervision of the State Board of Edueation
in 1864, and are now supported by State and local taxation. A State
Superintendent of Schools was provided for by the General Assembly of
1900. The State sehools also include a Normal Sehool for teaehers,
schools for the deaf and dumb, and for the blind. Baltimore is the
educational center of the State. In this city are located the Johns
Hopkins University and Medieal School, Maryland University, Peabody
Institute, The Woman’s College of Baltimore, Maryland Institute, St.
Mary’s Seminary, College of Physicians and Surgeons, Baltimore Medi-
eal College, Maryland College of Pharmacy, Baltimore College of Den-
tal Surgery, and many others.

Within the limits of the State are also the Maryland Agricultural
College at College Park, St. John’s College at Annapolis, Washington
College at Chestertown, Mt. St. Mary’s College at Emmitsburg, Western
Maryland College at Westminster, and many smaller institutions.




HISTORY OF INVESTIGATIONS REGARDING THE PHYSICAL
FEATURES OF THE STATE.

The study of the physical features of Maryland began at a very early
period and has continued almost uninterruptedly to the present day.
The resources of the State early attracted attention and there was no
colony more conspicuous than Maryland for its varied natural wealth
and the unparalleled transportation facilities afforded by the Chesa-
peake Bay and its numerous estuaries.

EarvLy INvESTIGATIONS.—The first account of the physical character-
istics of the Maryland area is given by Captain John Smith in “ The
General Historie of Virginia” as the result of explorations which he
made of the Chesapeake Bay and its tributaries in the year 1608. The
shores of the Bay were surveyed by him as far as the Susquehanna
River and the Potomac River was ascended to the falls above George-
town. The map which Captain Smith prepared shows with remarka-
ble correctness the outlines of the regions which he visited and was the
basis of most cartographic work for the next two centuries.

An important publication entitled “ A Relation of Maryland” was
published in 1635 in which a description is given of the agricultural
soils and the minerals observed by the first settlers. From this it is
evident that bricks were made from the very settlement of the province
out of the clays of the region and that the iron ore which later afforded
the basis for one of the most important industries of colonial times was
already observed. The marl also was used to enrich the soil and cer-
tain of the better clays were employed in the making of simple pottery.

In 1670 Augustin Herman, a Bohemian engineer, published his map
of Maryland which had been prepared at the request of Lord Baltimore,
and in return for which he obtained Bohemia Manor on the Eastern
Shore. The map represents many portions of the country unvisited
by Smith, although in many particulars it marks no advance over that
of the latter.
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With the increase in the number of colonists and the gradual settle-
ment of the country, wider knowledge was gained regarding the phys-
ical features of Maryland ; new industries were opened up and the older
ones still further extended so that before the close of the seventeenth
century Maryland became one of the most progressive of the colonies in
the development of her natural resources.

During the eighteenth century the natural resources of Maryland
were still further explored and many important industries established,
Maryland ranking among the foremost of the colonies in the production
both of iron and copper. The Assembly in 1719 passed an Act for the
encouragement of the iron industry in which it is stated “that there
are very great convenicnces for carrying on of iron works within this
province, which have not hitherto been embraced for want of proper
encouragement to some first class undertakers.”

One of the most important factors in the development of the iron
industry was the organization in 1722 of the Principio Company, which
in that year commenced the erection of a furnace in Cecil County near
the mouth of Principio Creek. This company was composed of English
gentlemen of wealth who were familiar with iron manufacture in the
old country. At an early date in the history of this enterprise, probably
1725, Augustine and Lawrence Washington, the father and half-brother
of the future President of the United States, became interested in the
company, which soon outranked all others in America in the manufac-
ture of pig and bar iron, being the proprietor of three furnaces and two
forges in Maryland and one furnace in Virginia.

Many other companies were organized for the working of the iron
deposits prior to the Revolution. A Baltimore company, which was
incorporated in 1723, built a furnace at the mouth of Gwynn’s Falls.
A blast furnace in Harford County was built about 1760. In 1761 the
Governor and Council of Maryland reported to the Commissioners of
the Board of Trade and Plantations in England that there were eigh-
teen furnaces and ten forges in the State, which made 2,500 tons of
pig iron per year.

Just.prior to the beginning of the Revolution several furnaces were




42 REPORT oN THE PHyYSICAL FEATURES oF MARYLAND

built in eentral Maryland, among them being the Catoetin furnace in
Frederick County. Bishop says that during the Revolutionary War
there were seventeen or eightcen forges in operation in Maryland in
addition to the furnaces and other iron works. These furnaees and
forges were built mostly on the tributaries of Chesapeake Bay. They
were all of the same type, using charcoal for fuel with eold blast and
applying the power of the blow-eylinder by water-wheels. Some of
these furnaces, especially the Catoctin furnace, furnished guns and
projeetiles for the Continental army.

During these years attempts were also made to diseover and develop
other mineral products. In a letter from Philemon Lloyd to Lord
Baltimore and eo-partners in 1722 the writer speaks of the discovery
of eopper ore and other minerals. A report made by the Governor and
Council to the Board of Trade of London in 1748 states among other
things that “there are in the Provinee great shews of copper in many
places, but of the several attempts that have been made to discover
veins of that metal none has yet been made that quitted cost.” It was
probably shortly after this that a party of English miners opened the
Liberty and Mineral Hill mines. They built a small smelting furnace
on the Deer Park traet of land near the latter mine where they smelted
the ores, and must have produced considerable quantities of copper, as
shown by the large amount of rich slags and residue left at the furnace,
which nearly a eentury later were hauled to Baltimore and profitably
reworked. Operations at these mines ceased for a time with the open-
ing of the Revolution.

In various letters to Lord Baltimore during the period above described,
references are made to the natural resources of the State and aeeounts are
given of the different types of rock, of the condition of the soils, and of
the general charaeter of the country, based partieularly on more ex-
tended explorations of the central and western portions of the eolony.
Before the opening of the Revolution there was already a wide aequaint-
ance with the broader features of the physiography and mineral produets
of Maryland.

The controversy regarding the northern boundary of the State whieh
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was finally determined by the survey of Mason and Dixon, already de-

seribed, also added much to the existing knowledge regarding the phys-
ical featurcs of the State.

The years following the Revolutionary War witnessed the gradual de-
velopment of the modern science of geology. At first the methods were
erude, but already some years before the organization of the first survey
of the State, geology had come to take a leading position among the
sciences. It was only during the last decade of this period that anything
like modern methods of classification and of cartographie representation
of geological formations came to be generally adopted, yet during these
years much was donc in the elucidation of the geology of Maryland.
The first observations on tle geology of Maryland during this early
period were made by Thomas Jefferson and published in his “ Notes on
Virginia ” in 1782.

A eontribution of mueh importance was made by Wm. Maeclure of
Philadelphia in 1809 to the American Philosophical Society entitled,
“ Observations on the Geology of the United States explanatory of a
geological nap,” in which we have the first attempt at a correlation of
American formations with those of Europe, the Wernerian classification
being adopted.

In 1810 Dr. H. H. Hayden presented a ““ Mineralogical and Geological
Deseription of the Country Surrounding Baltimore,” in which an area
extending about nine miles from the city and including the region of
the Bare Hills, is eonsidered ; and in 1814 Robert Gilmor, Jr., published
“ A Deseriptive Catalogue of Minerals occurring in the vieinity of Balti-
more, arranged aceording to the distribution méthodique of Hauy,” in
which he enumerates forty-three minerals found within a distance of 12
miles of the city.

Dr. Hayden published in Baltimore in 1820 a most interesting volume,
entitled “ Geological Essays; or an Inquiry into some of the Geologieal
Phenomena to be found in various parts of America and elsewhere,” in
which numerous Maryland loealities are cited, especially in the vicinity
of Baltimore, in support of the theories which he advanced. Among
other interesting facts he mentions the finding of mastodon teeth in
Maryland.
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An important contribution to the stratigraphy of the Coastal Plain
formations of Maryland was made by Professor John Finch in a ¢ Geo-
logical Essay on the Tertiary Formations in America,” in the American
Journal of Science and Arts for 1824. This was the first attempt at a
correlation of the deposits of the Coastal Plain on scientific grounds,
and although thus early in the history of the subject minute comparisons,
which were not justified by the facts, were made, yet the knowledge of
the Marylind Tertiary formations was materially advanced. In this
article Professor Finch objects to Maclure’s use of the term “ alluvium ”
and shows that the formations so called are “ contemporaneous with the
newer Secondary and Tertiary formations ” of other parts of the world.

During the same year Thomas Say of Philadelphia presented “ An
Account of some of the Fossil Shells of Maryland,” in which he describes
and figures many new spccies, although he draws few geological infer-
ences from the organic remains examined.

Another contribution of some moment is “ An Account of the Exami-
nation and Surveys, with Remarks and Documents Relative to the Pro-
jected Chesapcake and Ohio, and Lake Eric Canals,” which was pub-
lished by James Shriver in Baltimore in 1824. This pamphlet includes
remarks on the mincrals and rocks of the area traversed.

In Robinson’s “ Catalogue of American Minerals, with their locali-
ties,” published in Boston in 1825, several pages are devoted to Maryland
minerals.

The publication of an article by Dr. T. A. Conrad of Philadelphia
“On the Geology and Organic Remains of a part of the Peninsula of
Maryland * in 1830 marks the beginning of a new cpoch in the study
of Maryland geology. Unlike his predecessors, Conrad from the first
applied the paleontological evidence he possessed to an interpretation of
the stratigraphy; and although many of his conclusions were crroneous,
still the knowledge of the geology of the Coastal Plain was very materially
advanced by the methods which he introduced. During this and subse-
quent years Conrad added largely to the knowledge of the Tertiary faunas
of Maryland and Virginia.

During the same year Philip T. Tyson published his ¢ Notice of some
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Localitics of Mincrals in the counties of Baltimore and Harford, Md.,”
in the American Journal of Science and Arts. Maryland is indebted to
many important contributions from his pen from this time forward.

The close of the period prior to the organizations of the First Geolog-
ical Survey of Maryland found much interest developed in the study of
the geology of the State and at this early day eonsiderable knowledge had
been gained regarding the geological deposits.

FIRsT STATE GEOLOGICAL SURVEY, 1833-42.—The General Assembly
of Maryland in 1833 passed resolutions authorizing the Governor and
Couneil to appoint an Engineer and a Geologist, the former to report on
“a plan and drawing for a complete map of Maryland,” ete., and the
latter on the “ probable eost of a Geological Survey of the State.” In
eonnection therewith they were authorized to eollect all available in-
formation and make such researehes as were necessary to that end.
J. H. Alexander was appointed Engineer and J. T. Ducatel, Geologist.

In 1834 “An Aet to provide for making a new and completc Map
and Geologieal Survey of this State ” was passed by the General Assembly
and the same men were continued -as Enginecr and Geologist respectively.
Although the work on the State map was greatly interfered with by
legislation requiring special surveys, Alexander completed about 1840
a topographieal map of the State on the scale of 1:200,000 with 50-foot
contour lines to the east of the Monocacy River and 100-foot contour
Jines to the west of that stream. Several special topographical maps
had been completed prior to this time, among them one of Dorchester,
Somersct, and Woreester eounties on the seale of 1:211,200 with 4-foot
contour lines in 1835 and published in the report of the Geologist for
that year; and another of St. Mary’s, Charles, and part of Prince George’s
eounties on the seale of 1:200,000 with 10-foot contour lines, which was
likewise employed by the Geologist in the same publication as a base for
his geological data. The topographie work has peculiar interest to-day
since it represents the first attempt of any State to carry on a topographic
survey.

The geological investigations werc extended over the greater portion
of the State and small annual reports were issued by Ducatel until 1841,




46 REPORT ON TIHE PHYSICAL FEATURES OF MARYLAND

the offices of Ingincer and Geologist being abolished in Fchbruary, 1842.
The last report of the Geologist decalt with the important resources of
the western section of the State, then just coming to be recognized for
the first time. In addition to the work of the State Geologist, before
described, a pamphlet was prepared in 1836 by James C. Booth upon the
coal lands of a portion of the Georges Creek basin, and in the sueceed-
ing year further contributions were made by Philip T. Tyson and D. V.
Douglas. Tyson also prepared at this time “ A Deseriptive Catalogue of
the principal minerals of the State of Maryland,” which was published
in the Transactions of the Maryland Academy of Seience and Literature.

During the latter years of the existence of the State Survey, Dr. Con-
rad made further contributions to the Tertiary geology and palcontology
of Maryland, deseribing numerous fossils from the Calvert Cliffs. Cor-
relations were also made of the Eocene deposits of Upper Marlboro, Fort
Washington, and other localities.

After the organization of the Maryland Geological Survey the ncigh-
boring states of Virginia, Pennsylvania, and Delaware followed the same
course, the survey of Virginia being organized in 1835 under W. B.
Rogers, that of Pennsylvania in 1836 under H. D. Rogers, and that of
Delaware in 1839 under J. C. Booth. The investigations carried on by
these surveys along the borders of Marylan(i were of mueh importance in
deciphering the geological structure of the formations of Maryland as
well. The work of the Rogers brothers particularly to the north and
south of Maryland had an important bearing upon the development of
knowledge regarding the geology of the State of Maryland and the
results of their work are still frequently employed by those seeking
information regarding the geological structure of the State.

INvESTIGATIONS TO OUTBREAK OF CIviL War.—After the termination
of the Geological Survey little was donc in the study of the geology of
the State for several years. Dr. Conrad continued his study of the
Maryland and Virginia Tertiary faunas. This period was also marked
by a visit of Sir Charles Lyell, the eminent English geologist, to the
Carbonifcrous area of Western Maryland, an account of which is given
in his volume of travels in America published in 1845. About this time
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Professor James Hall of Albany, New York, secured large collections
of Silurian and Devonian fossils from the Cumberland region, many of
whieh were figured and deseribed in the first volume of the Palcontology
of New York, published in 1847.

Important work was going on during this period in the neighboring
State of Pennsylvania under H. D. Rogers the State Geologist, which
was of much value in determining the classification and distribution of
the geological formations of central and western Maryland. The final
report of this Survey appeared in 1858 and it is still an important souree
of information. The Survey of Virginia under W. B. Rogers had a
much shorter existence and had already terminated before the abolition
of the Maryland organization.

The U. 8. Coast and Geodetic Survey began its surveys in Maryland in
1844 in the vicinity of Baltimore and from that time down to the present
day has with some intermissions becn almost continuously engaged in
work in Maryland territory.

In 1848 the State made provisions for a State Agricultural Chemist,

the first incumbent of the office being Dr. James Higgins. Iis work
' possessed little of geological interest, but he was suceceded in 1858 by
Mr. Philip T. Tyson, who devoted a large part of his time to geologieal
investigations, believing as he stated in his First Report published in
1860, that “ from what is now known of the origin and character of soils,
we must conclude that the very foundation of any intelligent and prac-
tical application of science to agriculture in any region, must consist
of a thorough investigation of its geological and mineral constitution.”
In this same report Tyson published the first colored geological map of
the State on the scale of 12 miles to an inch, that was by far the most
complete representation of Maryland’s, geology that had been attempted
up to that time. A second report was published in 1862 in which further
attention is given to the mincral resources of the State. In this latter
year the office of State Agricultural Chemist was abolished.

INVDSTIGATION SUBSEQUENT T0 CIVIL WAR UNTIL 1880.—The Mary-
land Aeademy of Secicnces was cstablished in 1863 with Mr. Philip T.
Tyson as its first president. Much interest continued to be shown by him
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in the geology of the State whieh has been maintained by his eo-worker
and sueeessor, Dr. Philip R. Uhler, who in later years frequently eontrib-
uted artieles regarding the mineral eharacteristics of the area.

The Maryland Agrieultural College and Experiment Station, the for-
mer established in 1856, and greatly strengthencd by Federal aetion in
1862 and subsequently, have in the years sinec the Civil War taken an
active and important part in the study of the agrieultural possibilities
of the State.

Among the more important private eontributions to the knowledge of
the geology of the State during this period were those made by Dr.
Conrad and his colleagues of the Philadelphia Aeademy of Scienees who
continued their studics of the younger formations of the State, and Dr.
James Hall of Albany who eontinued his elaborate studies of the Paleo-
zoic fossils of the Appalachian region and who published in the Reports
of the New York Geologieal Survey numerous figures and descriptions
of Western Maryland forms.

In 1876 the U. S. Coast and Geodetie Survey made a survey of Balti-
more harbor and its approaches, the General Assembly having appro-
priated $5000 for the purpose. In 1886-87 the earlier work was sup-
plemented by a verification of the triangulation and its adjustment to
more recent computations. Work in other seetions of the State was also
in progress during this period which resulted in published eharts that
have added much to our knowledge of the topography and hydrography of
the lands and waters of the Chesapeake Bay region and its larger
tributaries.

INVESTIGATIONS FROM 1880 TO ORGANIZATION OF PRESENT STATE
GEoLoGICAL SURVEY.—The organization of the Johns Hopkinsg Univer-
sity in 1876 inaugurated a new period of scientifie activity in Maryland
that has meant mueh for the material advancement of the State. The
authorities from the start recognized the importanee of a thorough study
of the physical characteristics of the region adjacent to Baltimore as
well as of the State. The organization of the Chesapeake Zoological
Laboratory in the summer of 1878 under the immediate charge of
Dr. W. K. Brooks marked the beginning of systematie work in this
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direction. A close association with the Maryland Fish Commission
was cffected and in 1879 the laboratory was stationed at Crisfield where
an cxcellent opportunity was afforded for the special study of the oyster
beds of the Chesapeake. The results of this work were subsequently
published as a report of the Maryland Fish Commission in a volume
entitled “ The Development of the American Oyster.”

In 1880 the Baltimore Naturalist’s Field Club was organized under
the direction of Professor H. N. Martin of the University for the study
of the fauna, flora, geology, and physical geography of the neighborhood
of Baltimore. The club was founded “in order to meet the recognized
want in the city of some organization for the active promotion of field
work in natural history.” All members of the Universily and resi-
dents of Baltimore of known attainments as naturalists were eligible
for election to the club. An outcome of the work of the field club was
the preparation in 1884 of an excursion map of Baltimore and its
neighborhood by Mr. A. L. Webster, a student of the University who had
formerly been a topographer of the United State Geological Survey.

The Geological Department was organized in 1883 when Dr. George
H. Williams began hid connection with the institution as an instructor
in mineralogy. His appointment marks the beginning of a period of
investigation of the geology and mincral resources of the State that
has been carried on by his associates and successors continuously to
the present day. It is certainly not claiming too much to say that
this period is by far the most important in the study of the physical
features of Maryland.

Almost from the first the members of the geological department have
carried on their investigations in close co-operation with the United
States Geological Survey and frequently as members of its staff. The
results obtained have received wide publicity, and have greatly benefited
the State.

The investigations of Dr. Williams were largely devoted to the erys-
talline rocks of the Piedmont Plateau lying to the north and west of
Baltimore, which through his labors has become classic ground in

microscopical petrography. Many articles were published by Dr.
4
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Williams on the geology of the State from 1883 until his death in
1894.

In 1887 Dr. W. B. Clark became associated with the University as
instructor of stratigraphic geology and paleontology and at once took
up a study of the geological formations of the Coastal Plain district
in the eastern and southern counties of the State.

The preparation of a book upon Maryland which should properly
set forth its resources, industries, and institutions was intrusted in
1892 by the Board of World’s Fair Commissioners to members of the
faculty of the Johns Hopkins University; those portions relating to the
physical features and mineral resources being prepared by Professor
Williams and Professor Clark. This summary of the physiography,
geology, and mineral wealth of the State was the most complete state-
ment which had been prepared up to that time. The full volume ap-
peared in 1893, although special portions had been published from time
to time by the authors in scientific journals.

Dr. Edward B. Mathews who had been appointed instructor in
mineralogy and petrography in 1894 took up the work of Professor
Williams in the Piedmont Plateau, devoting his attention especially to
the northern counties of the belt.

Since the year 1896 the investigations of the instructors and students
of the Johns Hopkins University have been so closely identified with
the work of the Maryland Geological Survey that it is not necessary to
describe the researches in detail since most. of the results have been
published in the volumes of the Survey.

The United States Geological Survey which was organized in. 1879
initiated work in Maryland in 1883. Attention was chicfly directed at
the start to the preparation of a topographic map of the region as
part of a plan for a map of the United States. A good deal of prelimi-
nary work was done from time to time during the next thirteen years
until the organization of the Maryland Geological Survey when a sys-
tematic joint survey of the State was inaugurated, nearly all of the old
maps having been since that time resurveyed.

Geological work was also carried on by the United States Geological
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Survey in various portions of the State chiefly in co-operation with the
instructors of the Johns Hopkins University. A number of the mem-
bers of the National Survey were also engaged in the study of various
problems within the State including Messrs. W J MeGee and N. 11
Darton in the Coastal Plain and Mr. Arthur Keith in the Catoetin and
Blue Ridge distriet. ;

Hydrographic work was commenced by the United States Geological
Survey in Maryland in 1891 by a study of the Potomnac River. This
work was still further extended in 1896 by the establishment of stations
on other streams in co-operation with the Maryland State Weather
Service. Since the publication of the first annual tabulation of the
mineral resources of the United States in 1883, the United States
Geologieal Survey has each year given an account of the Maryland out-
put, its information in later years being largely based on the work of
the Maryland Geological Survey whieh has yearly collected the statistics.

The U. S. Weather Bureau has also done mueh for many years in
the study of the climate of the State, its Baltimore office being the
headquarters of a Section Director who, in co-operation with the Mary-
land State Weather Serviee which was organized in 1892, has systen-
atically by the means of local observers throughout the State secured
daily observations regarding the temperature and rainfall as well as
frequent reports regarding the condition of the crops. This informa-
tion has been published at frequent intervals by the joint serviees,
the State Bureau also issuing an claborate imonograph on the climate
of the State in 1899.

INVESTIGATIONS OF PRESENT STATE (IEOLOGICAL SURVEY, 1896 To
DATE.—The Maryland Geological Survey was inaugurated in 1896 by
the passage of an act by the General Assembly entitled “ An Act to
establish a State Geological and Economie Survey, and to make provi-
sion for the preparation and publication of reports and maps to illus-
trate the natural resources of the State, together with the necessary
investigations preparatory thereto.” In 1898 and again in 1904 further
acts were passed adding to the scope of the work as originally con-
templated. The investigations now cover a wide variety of subjeets
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including topography, geology, agricultural soils, climate, hydrography,
terrestrial magnetism and forestry, as well as highway engineering.
Reports covering all these subjects are issued from time to time as de-
sirable material is collected. Ten volumes and many maps have already
been published.

The topographic surveying which is carried on in co-operation with
the United States Geological Survey, each organization contributing an
equal amount to the support of the work, has now been completed for
Garrett, Allegany, Baltimore, Harford, Prince George’s, Calvert, St.
Mary’s, Cecil, Kent, Queen Anne’s, Caroline, Talbot, Dorchester, Wicom-
ico, Somerset, and Worcester counties, while portions of the remaining
counties have also been surveyed. Nearly all of this work has been done
since the organization of the State Survey as the earlier maps of the
United States Geological Survey have in nearly every case either been
fully revised or resurveyed. Many of the old maps were on too small
a scale to meet the many demands made on them and the work at best
was only considered of a preliminary character.

The geological work is now completed for somewhat over one-half of
the State and follows as fast as possible the preparation of the topo-
graphic base maps on which the results are platted. A number of
economic reports have been published including those on the building
and decorative stones, the clays, and the coals, the three leading mineral
products of the State. Systematic reports are complete for the Devonian,
Eocene, Miocene, Pliocene, and Pleistocene, those for the Eocene and
Miocene having already been published.

The highway work which was authorized by the General Assembly in
1898 was at first in the nature of an investigation of the highway
needs of the State. The existing conditions were fully investigated, the
amount of traffic studied, and plans prepared to meet the present re-
quircments for a modern system of roads. The available materials
throughout the State were carefully studicd with a view to their use
in road construction. At the request of the county authorities, surveys
for intended improvements were made and plans and specifications fur-
nished to many of the counties. The authorities came gradually to
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depend largely on the advice and help of the Survey’s engineers. This
work continued for six years, three biennial reports being issued during
the period, until 1904 when a State Aid Highway Act was passed adding
still further to the powers of the Geological Survey. Under this act
$200,000 annually were appropriated by the State to meet one-half the
e_xpense' of the roads built under the plans and specifications of the
Highway Division of the Survey. Eighteen out of the 23 counties of
the State applied the first year, the law becoming operative January
1, 1903, for aid under the act, and of these 14 went forward with the
actual construction of the highways. By the terms of the act roads
of a permanent nature must be built and the materials selccted have
been either crushed stone, gravel, or oyster shells, as the local condi-
tions required.

The preparation of agricultural-soil maps has gone forward year by
year in co-operation with the Bureau of Soils of the United States
Department of Agriculture and maps have been completed for nearly
one-half of the State. Measurements of the various streams have also
been made by co-operation with the Hydrographic Division of the
United States Geological Survey, permanent gages being maintained
on all the leading water courses. Forestry studies have also bcen
taken up in co-opcration with the United States Forest Service and
forestry maps have been completed for nearly one-half the State and
will ultimately form the basis for progressive and intelligent forestry
development. The magnetic declination has been studied for all sec-
tions of the State and north and south lines have been established at
all of the county seats for the aid of the surveyors of each distriet.
Tables of magnetie variation have been furnished the county authorities
so that the metes and bounds of all land surveys can be readily verified
where monuments are still extant.

An important service has been rendered by the State Geological Sur-
vey in the preparation of mineral exhibits for the Buffalo, Charleston,
and St. Louis Expositions at all of which the State has rcceived the
highest praise and frequently greater recognition in this department
than any other State in the country. At Buffalo the only Gold Medal
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awarded to any State for its exhibits of mineral resources was obtained
by Maryland; at Charleston, where a larger number of medals were
awarded, Maryland obtained twice the number of Gold Medals received
by any other State in this department; and at St. Lows a Grand Prize
and many Gold Medals were received for the elaborate display made by
this department of the State government.

In 1900 the Governor of the State appointed the State Geologist a
Commissioner on behalf of the State of Maryland to take charge of the
resurvey of the Mason and Dixon line. An engineer of the United
States Coast and Geodetic Survey was placed in charge of the field
party and this work has now been completed and will add materially to
the knowledge of the topography and other physical characteristies of
the area adjacent to the northern houndary of the State.




PHYSIOGRAPHY.

The State of Maryland forms a portion of the Atlantie slope whieh
stretches from the erest of the Alleghanies to the sea, and whieh ig di-
vided into three more or less sharply defined regions known as the
Coastal Plain, the Piedmont Plateau, and the Appalachian Region.
These three distriets follow the Atlantie border of the United States in
three belts of varying width from New England southward to the
Gulf. Maryland is, therefore, elosely related in its physiographie fea-
tures to the states which lie to the north and south of it, while its
eentral loeation on the Atlantie border renders the Maryland seetion
perhaps the most eharaeteristic in this broad traet. In erossing the
three distriets from the ocean border the country rises at first gradually
and then more rapidly until it eulminates in the highlands of the
western portion of the State. The particular eharaeteristies of each
distriet will be fully diseussed in the following pages.

The physieal features of a eountry to no ineonsiderable degree deter-
mine the pursuits of its inhabitants, and these indirectly affeet their
soeial, political, and finaneial welfare. The residents of mountainous
distriets have their peeuliar oeeupations, while those of the low lands
find their employment in other ways. In regions bordering the sea or
inland bodies of water still other means of livelihood are sought by the
people. The eharacter of the soil and its adaptability to particular
crops become also important faetors, while the underlying rocks, not
only by their influenee upon the eonditions of life already deseribed, but
also by their inherent wealth in mineral resourees, still further influenee
the well-being of the eommunity. It beeomes necessary, therefore, to
know something of the physieal features of a eountry, or a State, if
one would understand its past history or indieate the lines of its future

prosperity.
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CoasTAL PrAIN,

The Coastal Plain is the name applied to the low and partially sub-
merged surface of varying width extending from Cape Cod southward
through Florida and eonfined between the Piedmont Plateau on the west
and the margin of the eontinental shelf on the east. The line of de-
markation between the Coastal Plain and the Piedmont Plateau is
sinuous and ill-defined for the one passes over into the other oftentimes
with insensible topographie gradations, although the origin of the two
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Fig. 3.—Map of Maryland showing the Physiographic Provinces:

distriets is quite different. A convenient, although somewhat arbitrary,
boundary between the two regions is furnished in Maryland by the Balti-
more and Ohio Railroad in its extension from Wilmington southwest-
ward through Baltimore to Washington. The eastern limit of the
Coastal Plain is at the edge of the eontinental shelf. In the vicinity
of Maryland this is loeated about 100 miles off shore at a depth of 100
fathoms beneath the surfaee of the Atlantie Ocean. It is in reality the
submerged border of the North Ameriean eontinent whieh extends sea-
ward with a gently-sloping surface to the 100 fathom line. At this
point there is a rapid deseent to a depth of 3000 fathoms where the
eontinental rise gives place to the oeeanie abyss.
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THE DIVISIONS OF THE COASTAL PLAIN.

The Coastal Plain, therefore, falls naturally into two divisions, a
submerged or submarine division and an emerged or subaerial division.
The seashore is the boundary line which separates them. This line of
demarkation, although apparently fixed, is in reality very changeable,
for during the geologic ages which are past it has migrated back and
forth across the Coastal Plain, at one time occupying a position well
over on the Piedmont Plateau, and at another far out to sea. At the
present time there is reason to believe that the sea is encroaching on
the land by the slow subsidence of the latter, but a few generations
of men is too short a period in which to measure this change.

The subaerial division is itself separable in Maryland into the Sastern
Shore and the Western Shore. These terms, although first introduced
to designate the land masses on either side of Chesapeake Bay, are in
reality expressive of a fundamental contrast in the topography of the
Coastal Plain. This differcnce gives rise to an Eastern Shorc and a
Western Shore type of topography. Chesapeake Bay and Elk River
separate the two. But fragments of the Eastern Shore type are found
along the margin of the Western Shore at intervals as far south as
Herring Bay, and again from Point Lookout northwestward along the
margin of the Potomac River. On the other hand an outlier of the
Western Shore type of topography is found at Grays Hill in Cecil
County at the northern margin of the Eastern Shore. The KEastern
Shore type of topography consists of flat, low, and almost featureless
plains, while the Western Shore is a rolling upland, attaining four
times the elevation of the former and resembling the topography of the
Piedmont Plateau much more than that of the typical Eastern Shore.
It will be seen later that these two topographic types, which at once
strike the cye of the physiographer as being distinctive features, are in
reality not as simple as they first appear, but are built up of a complex
system of terraces dissected by drainage lines.

The Coastal Plain of Maryland, with which most of the State of
Delaware is naturally included, is separated from that of New Jersey by
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the Delaware River and Delaware Bay and from that of Virginia by
the Potomac River, but these drainage ways afford no barriers to the
Coastal Plain topography, for the same types with their systems of ter-
races exist as well in New Jersey and Virginia as in Maryland.

The Chesapeake Bay which runs the length of the Coastal Plain
draing both shores. From the Western Shore it receives a number of
large tributaries among which may be mentioned the Northeast, Sus-
quehanna, Bush, Gunpowder, Patapsco, Magothy, Severn, South,
Patuxent, and Potomac rivers. On the Eastern Shorc its principal
tributaries consist of Bohemia Creek, Sassafras, Chester, Choptank,
Nanticoke, Wicomico, and Pocomoke rivers. These strcams, which are
in the process of developing a dendritic type of drainage, have cut far
deeper channels on the Western than on the Eastern Shore. If atten-
tion is now turned to the character of the shore-line, it will be seen that
along Chesapeake Bay it is extremely broken and sinuous. A straight
shore line is the exception and in only one place, from Herring Bay
southward to Drum Point, does it become a prominent feature. These
two classes of shore corfespond to two types of coast. Where the shore
is sinuous and broken, it is found that the coast is low or marshy, but
where the shore-line is straight, as from Herring Bay southward to
Drum Point, the coast is high and rugged as in the famous Calvert
Cliffs which rise to a height of 100 feet or more above the Bay. The
shore of the Atlantic Ocean is composed of a long line of harrier beaches
which have been thrown up by the waves and enclose behind them la-
goons flushed by streams which drain the seaward slope of the Xastern
Shore. Of these Chincoteague Bay is the most important.

THE COASTAL PLAIN TERRACES.

It was stated in the early part of this chapter that the topography of
the Coastal Plain was in reality more complex than at first appeared and
that this complexity was due to a system of terraces out of which the
region is constructed. The subaerial division of the Coastal Plain con-
tains four distinet sets of terraces and part of another, while the sub-



MARYLAND (GEOLOGICAL SURVEY 59

marine division is eomposed of one set only. This makes for the Coastal
Plain as a whole a group of five sets of terraces. In deseribing these
terraces, the author will anticipate somewhat material whieh will be
diseussed later in another place and will, for the sake of simplieity,
designate these terraces, beginning with the highest, by the names of
Lafayette, Sunderland, Wieomieo, Talbot, and Reeent. The first four
and part of the fifth fall within the subaerial division and the last
one prineipally within the submarine division of the Coastal Plain.
All five of the subaerial terraces are found on the Western Shore
while only three of them oceur on the Fastern Shore. These terraces
wrap about each other in concentrie arrangement and are aeveloped
one above the other in order of their age, the oldest standing topographi-
eally highest.

LaraYETTE TERRACE.—The highest of the five terraees is known as
the Lafayette. It is best developed in Maryland in the region between
the Anaeostia, Potomae, and Patuxent rivers as far south as Charlotte
Hall. In other words, it eaps the divides at the morthern extension of
the southern Maryland Peninsula. The surfaee of this terrace varies
considerably in appearance aecording to position. In the interior where
it is removed from the influenee of streams, it is as flat and featureless
as any portion of the Eastern Shore, but along the margins where it has
been dissected by waterways, they have transformed it into a gently-
rolling eountry and its true charaeter is obseured. Besides this exten-
sive development of the Lafayette terraee, there are remnants of the
same surface distributed along the border of the Piedmont Plateau from
the Potomae River northeastward through Delaware and Pennsylvania
to within a few miles of the Delaware River. There are also a few
outliers seattered about the Coastal Plain. Most of these are grouped
about the southern margin of the prineipal area in the vieinity of Char-
lotte Hall, a few more are found in Anne Arundel County, and a very
important eluster oecurs on the high hills of Elk Neck in Ceeil County.
Southward beyond the Potomae River this Lafayette terraee continues
on through Virginia southward to Florida and Texas and over into
Mexico. If is believed that at one time these seattered remnants of the
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Lafayette terrace were united in a continuous whole and that their
present isolated condition has been brought about by erosion. If we
assume that they were once continuous, it will be a simple matter to
establish the present attitude of this terrace, notwithstanding the fact
that its surface has been somewhat modified by erosion. In the Pied-
mont region of Cecil County the surface of the Lafayette terrace lies
at an altitude of 470 fect. It rises to about 500 feet in the vicinity
of Lochraven and Catonsville near Baltimore, to 486 feét at Burtons-
ville, Montgomery County, and again to 400 feet in the District of
Columbia. Thus we see over a distance of about 80 miles that the
surface of the Lafayette is relatively horizontal. This direction is,
however, from northeast to southwest and approximately parallel to
the trend of the modern coast line. If, now, the altitude of the Lafayette
terrace is examined at right angles to this direction, namely toward the
southeast, it is found that on the high hills of Elk Neck, in Cecil County,
the surface of the Lafayette terrace lies at about 300 fect, making a
slope in Cecil County of 170 fect in a distance of about 10 miles. At
Charlotte Hall, St. Mary’s County, the surface lies at a height of about
200 feet, making a slope between the District of Columbia and Char-
lotte Hall of 200 feet in a distance of about 36 miles. It will thus be
scen that the surface of the Lafayette terrace has a slight incline toward
the southeast or, in other words, slopes gently toward the ocean.’

11t will be explained later that this slope represents the gradual descent of
a sub-aqueous terrace away from the shore-line out into deeper water. The
elevatlon at the foot of the scarp represents the altitude of the old shore-line
which, on account of oscillations In level, has been somewhat thrown out of
a horizontal position since its formation, so that It lies at slightly different
altitudes in various portions of the Coastal Plain. The altitudes recorded
away from the scarp-line, show the elevatlons of the sub-aqueous terrace at
* varying distances from the anclent shore. These also have been sllghtly
thrown out of their original posltlon so that thelr former level attitude is
now somewhat obscured. In any one locality, however, the various terraces
from the oldest .to the youngest qccupy distinct levels and are usually
scparated by pronounced scarps, but when definite localitles are compared
the shore-llne of one bench may be found to correspond In altitude at the
present tlme with the deeper water phases of the next higher bench. This
dlscrepancy, as has just been said, is due to tilting, and wlll be fully ex-
plalned below.
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SUNDERLAND TERRACE.—Beneath the Lafayette® ferrace, wrapping
avound it like a border, extending up into its body it re-entrants, and
separated from it by a scarp-line is the next younger terrace designated
above as the Sunderland terrace. This surface has its greatest develop-
ment in southern Maryland on the Calvert and St. Mary’s peninsulas.
It covers the high divides of Calvert County and occupics a similar posi-
tion in Charles and St. Mary’s counties south of the Lafayette terraee.
Beyond this region it is represented by outliers, many of which are sev-

eral square miles in extent. They are prineipally found in the District of

Columbia and in the region between the Patuxent and Patapsco rivers.
There are also a number of smaller outlying areas which are distributed
along the western border of the Coastal Plain between Baltimore and
Elkton. South of the Potomac the Sunderland terrace eontinues on
into Virginia, but as it has not been mapped in regions beyond Frede-
rieksburg, it is not known how far in this direetion it extends. Noxrth-
ward, beyond Maryland, this terrace has been found in Delaware and
Pennsylvania and it is extensively developed in southern New Jersey.
The same statement may be made regarding this terrace as was made
regarding that of the Lafayette, viz. that, in the interior where it
has not been modified by erosion, it still-retains its original level, fea-
tureless eharaeter, but along the borders where it has been attacked by
the head waters of streams, it has been transformed into a rolling eoun-
try. The relation between the surfaees of the Sunderland and Lafayette
terraces becomes manifest whenever the two occur in juxtaposition. Then
it is seen that they oecupy different levels, that of the Lafayette always
being higher than that of the Sunderland. This difference in altitude
is sometimes slight, at other times it forms a prominent feature¢ in the
topography. Usually the deseent from one to the other is gentle, but
occasionally it is accomplished by means of an abrupt drop resembling in
appearance a sea-eliff which has been modified by subaerial erosion.
Throughout the region as a whole there are distinguishable two types
of desecent between the Lafayette and Sunderland terraces. The one
type is confined to the Piedmont Plateau, the other to the Coastal
Plain, or, in other words, when the Lafayette terrace lies on the Pied-




62 REPORT ON THE PrysicAlL FEATURES oF MARYLAND

mont Plateau and the Sunderland terrace rests beneath it either on the
Picdmont or elose to its eastern border, the descent from one surface to
the other is usually considerable and is accomplished by a topography
of low, subdued, rolling hills which pass down from the Lafayettc ter-
race, occupying successively lower and lower areas until they finally
blend with the surface of the Sunderland terrace bemeath. This type
of descent may be scen along the eastern border of the Piedmont Pla-
teau between Cecil County and the District of Columbia. The other
type of descent is found wherever the Lafayette and Sunderland ter-
races approach each other in the Coastal Plain. It may be described,
as suggested above, as being an abrupt descent resembling a wave-cut
cliff which has since been modificd to a greater or less extent by subaerial
erosion. The best localities for observing this type arc to be found at
Congress Heights just south of the Anacostia River in the District of
Columbia, near Bryantown and Aquasco in Charles County, and at
Charlotte Hall in St. Mary’s County. Two only of these localities need
be described. At Congress Heights the surface of the Lafayette ter-
race lies at an elevation of about 260 feet and that of the Sunderland
at about 200. The descent between the two is accomplished by a cliff
which is one of the most conspicuous features of the region and, in fact,
of the entire Coastal Plain. There, as one stands on the unbroken
Sunderland surface facing east, he may trace the cliff line separating
him from the Lafayette terrace as it rises and runs off to the south until
it is hidden from view by forest growth.

At Charlotte Hall and along the road running from Newmarket west
over into Charles County, the surfaces of the Lafayette and Sunderland
terraces approach very much nearer together than farther west. Through-
out this region the Lafayette surface lies at an elevation of about 200
feet while the Sunderland rests about 20 feet below it at 180 feet. The
descent from one to the other is herc marked by a low scarp which does
not exceed 20 feet in altitude, but while this topographic feature is less
prominent than that at Congress Heights, it nevertheless partakes of the
same character. Near Charlotte Hall there are a number of outliers
of the Lafayette terrace which are separated from the Sunderland ter-
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race beneath by scarps of a similar eharaeter to the one just described,
although one or two of them blend with the surface beneath without
a well pronouneed scarp-line.

It seems probable that the Sunderland surfaee was at one time eon-
tinuons and embraced all of its outliers. If sueh was the case, it will
be possible to establish the present attitude of the terrace. In the
vicinity of Elkton and on Elk Neek, the surface of the Sunderland ter-
race lies at an elevation of about 180 feet where it abuts against higher
land and slopes down toward the surrounding waters to about 90 feet.
In the vieinity of Baltimore the surface slopes from about 200 to 230
feet to about 90 feet. In the District of Columbia the surface of the
Sunderland also lies at about 200 to 230 feet and slopes gently toward
the surrounding waters until it sinks to about 100 feet. In the vicinity of
Charlotte Hall about 30 miles distant the surface of the Sunderland ter-

race, where it envelops the Lafayette, lies, as already stated, at about 180
feet and slopes gently down to the southern point of St. Mary’s County

where, near Ridge, it has an elevation of about 60 feet. In Calvert
County the surfaee of the Sunderland terraee lies at an altitude of 160
feet and slopes toward the surrounding waters until it sinks to an alti-
tude of about 95 feet. When these figures are compared, it will be
seen that the Sunderland terraee slopes away very gradually toward the
water in all directions from the enclosed areas of higher land. Along
the margin of the Piedmont Plateau, that is to say, in a direction nearly
parallel to the present shore, the difference in elevation of this surface
is ineonsiderable and in this respect resembles the attitude of the La-
fayette terrace throughout the same area. But in all directions away
from the Piedmont Plateau and from the base of the Lafayette terrace,
the Sunderland surface slopes away graduwally and regularly toward
either the Atlantic oecean or the Chesapéake Bay and its estuaries. As
the Sunderland terraee is praetieally unrepresented on the Eastern
Shore, no observations are to be secured from that region.

Wicoymico TerracE.—Beneath the Sunderland terrace occurs the
Wicomieo terraece. It bears the same relation to the Sunderland as
the Sunderland does to the Lafayette terraee in that it wraps about it as
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a border, extends up into ancient stream valleys which enter it, and is
scparated from it by a well-defined line of low rises which, with the
exception of the scarp-line cut by the present sea, comstitute the most
continuous topographic feature of the entire Maryland Coastal Plain.
The distribution of the Wicomico terrace is somewhat different from
that of the Sunderland and Lafayette terraces. It will be remembered
that the Lafayette and Sunderland terraces found their greatest de-
velopment on the divides of the peninsulas of southern Maryland. The
Wicomico terrace, on the contrary, is best developed on the Eastern
Shore. In that region it forms the flat, featureless surface of the divide,
extending from Elkton southward to Salisbury and beyond, and from
Chesapeake Bay on the west well over into Delaware toward the Atlan-
tie Ocean on the east. Fromn its surface, streams drain into both the
Chesapeake Bay and the Atlantic. Outliers of this terrace are also
found in great abundance along the Western Shore from Elkton down
to Point Lookout. The greatest development on this side of the Bay
is found in the region south of Baltimore between the Patapseo and
Sonth rivers. Beyond this territory, in the basins of the Patuxent and
Potomae, the Wicomico terrace is developed in a manner strikingly
different from that of the Eastern Shore. On the Eastern Shore, as
was indicated above, it occupics a wide and almost unbroken territory.
On the Western Shore it is developed as a narrow fringe around the
base of the Sunderland terrace and as a floor of the ancient drainage
valleys which penetrate the body of the Sunderland terrace as re-
entrants. It was stated above that the secarp-line which separated the
surface of the Sunderland from the Wicomico was one of the most
prominent féatures in the Maryland Coastal Plain. This searp-line has
exactly the appearance of a wave-cut cliff which has been softened by
subaerial crosion and resembles in every detail the similar topographie
feature which has been described as separating the Lafayette and Sunder-
land surfaces. There are a large number of localities where this topo-
graphic featurc may be seen, particularly throughout Calvert and St.
Mary’s counties. Perhaps four of the best and most accessible localities
are located at Ridge in southern St. Mary’s County not far from Point
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F1G. 1.—VIEW OF TRIBUTARY OF THE CHOPTANK, TALBOT COUNTY.

F16. 2.—VIEW OF SUNDERLAND TERRACE SHOWING LAFAYETTE ESCARPMENT,
ST. MARY'S COUNTY.

VIEWS OF COASTAL PLAIN SCENERY.
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Lookout; at the turn of the road a mile and a half south of Frazier
near the 80-foot contour in Calvert County; in the region to the north
of Maryland Point in Charles County; and along the Principio road,
13 miles northeast of Perryville, Cecil County. Where the Wicomieo
terrace approaches drainage ways, it loses its typical plain character and
is modified by erosion into a rolling country, but back in the interior
where streams have not yet approached, the surface is typically a plain.
In this particular it again resembles the Lafayette and Sunderland ter-
races. On the whole it has suffered less from erosion than those which
lie above it. If we reconstruct the Wicomico terrace by uniting its
outlicrs, we find that the surface of the Wicomico terrace stands at an
elevation of 90 feet in Cecil County where it abuts against the Sunder-
land terrace, and slopes away toward the surrounding water to an eleva-
tion of 60 feet. In the vicinity of Baltimore and Washington and on
the peninsula of Calvert County, between the Patuxent River and
Chesapeake Bay the same general relation holds; but in St. Mary’s
County, between the Patuxent and Potomae rivers, the altitude of the
Wicomico terrace, where it abuts against the Sunderland, gradually
sinks until at Ridge the surface of the Wicomico terrace stands at 45
feet and slopes away gradually to Point Lookout until it ends at an ele-
vation of about 15 feet. On the Eastern Shore the surface of the
Wicomico terrace stands at an elevation of about 90 or 100 fect in the
vicinity of Elkton, and at about 45 feet in its extreme southern develop-
ment a few miles south of Salisbury. It will thus be seen that the
surface of the Wicomico terrace maintains a remarkable uniformity
throughout its entire extent along the border of the Piedmont Plateau
but slopes gently toward the surrounding waters.

TarBor TErRRACE.—Beneath the Wicomico terrace occurs the Talbot
terrace. This is the lowest of the subaerial terraces. Like the other
members of the series, it envelops the earlier terraces, penetrates them
as re-entrants and is separated from those above it by a scarp-line.
This scarp-line, although usually lower and less conspicuous than that
separating the Sunderland and Wicomico terraces, is easily discerned
and is very continuous throughout the region. It may be typically

5
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seen at a large number of localities among which the following may be
mentioned : along the borders of Elk River in Cecil County; on the
road between Chestertown and Rock Hall in Kent County; in the
vieinity of Brooklyn and Annapolis in Anne Arundel County; along
the lower reaches of the Patuxent River in Calvert and St. Mary’s
counties, and about the flanks of Capitol Hill in Washington City.

This searp has an average height of about 10 feet, although it at times
disappears altogether and at other times may rise to 20 or 30 feet in
altitude. The distribution of the Talbot terrace is similar to that of
the Wicomieo in that it finds its greatest development on the Kastern
Shore although large areas are present along the western margin of
Chesapeake Bay from Elkton southward to Point Lookout and in the
valleys of all the estuaries. It has suffered less from erosion than any
of the other terraces and maintains everywhere its original surface al-
most unmodified by the present drainage. The altitude of the Talbot
terrace, where it abuts against higher land lies very constantly at an
elevation of about 40 or 45 feet, exeept in southern St. Mary’s County
where it gradually declines southeastward to about 10 feet near Point
Lookout. From its landward margin the Talbot terrace slopes away
toward the surrounding waters where it either terminates in a wave-cut
cliff or else passes down to tide-level and merges with the modern beach.

RecENT TERrRACE.—DBelow the Talbot terrace is situated the Reecent
terrace. This is prineipally confined to the submarine division of the
Coastal Plain and is co-cxtensive with it. It everywhere wraps around
the subaerial division as a border and also extends up the river valleys
as a terrace formed by Reeent streams. Within the Bay and its estuaries
it is identical with the wave-cut and wave-built terrace while along the
Atlantic® shore it forms the modern beach and extends seaward under
the ocean as the surface of the continental shelf. Thus it appears that
the Recent terrace is prineipally submarine. What is known regarding
the econtour of its surface has been determined by soundings. In this
way it has been shown that the surface of this terrace is a plain, sloping
gently from tide to a depth of 600 feet at a distance of about 100 miles
oft shore.
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Up to this point in the diseussion the various terraces have been
deseribed as wrapping around each other in concentrie borders. This
arrangement, although the typieal one, is not always present, for fre-
quently one or more terraces may be wanting in places where they wounld
normally be expeeted to be present. At such times the deseent from
the suvface of the highest to that of the lowest terrace present, amounts
to the vertieal distanee which would normally be expected to exist be-
tween them. The best example of this is to be seen along the Bay
shore from Chesapeake Beach southward to Drum Point. Throughout
most of this distanee the surface of the Sunderland terraee, lying at
about 100 feet above tide, is separated from that of the Recent terrace
at sea-level by a cliff 100 feet in height. The Wicomico and Talbot

IAFRSLT TR 3 A 3 - —
S e
M- R

Fic. 4—Diagram showing relative position of Coastal Plain Terraces.

terraces and theiv accompanying searps are here absent and the descent
fromn the Sunderland to the Recent terrace is accomplished by a preci-
piee which makes the famous Calvert Cliffs.

Oceasionally the surface of the Talbot and Wieomico terraees are
modified by the presence of subordinate terraces separated by low searp-
lines. These secondary terraces are irregularly developed and, as a rule,
are not extensive. They oeccur prineipally in the valleys of the im-
portant estuaries and along the banks of those tributaries which drain
the surrounding upland. The most important of these minor searps is
developed on the Talbot terrace, facing the Atlantic Ocean, and extends
from near Berlin northwestward to the vieinity of Newark, Delaware,
It rises from 25 to about 35 feet and is a noticeable physiographie fea-

ture throughout the region where it is developed.
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STREAM VALLEYS.

Within the Coastal Plain of Maryland there are diseernible four gen-
erations of stream valleys. Three of these no longer contain the streams
whieh cut them. They have been referred to in the diseussiou as re-
entrants penetrating the various terraees. The first is found developed
as a flat-bottomed drainage way of greater or less width and extent,
running up into the Lafayette terrace. Its level hottom is an integral
part of the Sunderland terrace. The second one of these drainage ways
penetrates the Sunderland terrace in a similar way. -Its eharacteristics
are analogous to those entering the Lafayctte terrace and its flat bottom
forms an integral part of the Wicomieo terraee. The third of these
drainage ways cuts a re-entrant within the body of the Wieomico ter-
race and its level floor forms an intecgral part of the Talbot terrace.
The fourth and-last of these drainage ways is now in the proeess of
formation. It is the system of valleys whieh are being eut by the Recent
strcams. Toward their headwaters these valleys are narrow and V-
shaped, and if traced fo their sourees, are often found to start from in-
termittent springs surrounded by a steep-walled amphitheater from 5
to 10 feet in height. Toward their lower courses these valleys are broad
and flat and are frequently filled with fresh or brackish water marshes.
In the upper portions of their eourses the valleys are being eroded. In
the lower portions they are being filled. A glanee at the map will
serve to eonfirm the opinion whieh has been held for a long time, name-
ly, that the rivers of the Coastal Plain of Maryland have been drowned
along their lower eourses, or, in other words, have been transformed into
estuaries by the subsidenee of the region. The filling of these valleys
has taken plaee toward the heads of these estuaries. The headwaters
of these Reeent valleys are being extended inland toward the divides
with greater or less rapidity.

Many of the tributary streams occupy the re-entrant valleys described
above. The more energetie have suceeceded in earrying out all of the
ancient floors which formerly covered these valleys and formed a por-
tion of the various terraces. Others have left mere remnants of these
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vailey aceumulations along the margins while the less aetive streams

have left the re-entrant valleys praetieally unmodified. In Southern
Maryland the streams which drain into Chesapeake Bay from the east-
ern slope of Calvert County, as well as those which drain into the
Patuxent River from St. Mary’s and Prince George’s counties, have
shorter courses than those which drain into the Patuxent from Calvert
County or into the Potomae from Prinee George’s, Charles, and St.
Mary’s eounties. A similar eontrast is obvious between the streams
which enter the Atlantie Ocean from the Eastern Shore and those
which enter Chesapeake Bay from the same region.

The cause of this shortening of streams on the northeast side of these
divides is probably due not only to a tilting toward the southeast which
is diseussed elsewhere, but also in a great measure, particularly along
the Bay shore, to rapid wave erosion. The streams draining the eastern
slope of Calvert County and the northeastern slope of St. Mary’s and
Prinee George’s ecounties were at one time longer, but the recession of
the shore line has shortened their eourses by the eutting away of their
lower valleys. This is very elearly shown along the Calvert Cliffs
where the waves have advanced so rapidly on the land that the former
heads of stream valleys are now left as unoceupied depressions along the
upper edge of the eliffs, while other streams easeade from the top of the
preeipiee to the shore beneath, and still others more aetive have been
able to sink their valleys to the water’s edge by a very sharp descent.
Other investigations have suggested that rotation may have had some in-
fluenee in bringing the streams mentioned above into their present
position, and although the streams are short, it is possible that they
have been somewhat affected by this influence.

ECONOMIC PHYSIOGRAPHY OF THE COASTAL PLAIN.

Sorrs.—The various geological stages through whieh the Coastal
Plain has passed have had considerable influence upon the soils, and
through them upon the erops of the provinee. The early strata, those of
Cretaceous and Eocene age, whieh are best developed in parallel belts
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along the northwestern boundary of the Coastal Plain, are sandy loams
which yield good rcturns of fruit and garden truck. In this belt the
very prosperous peach—and other fruit—farms have been loeated,
and large quantities of fine peaches are still shipped from the northern
counties of the Eastern Shore. The same belt extends northecastward
into Delaware and New Jersey where similar crops are raised. These
strata carry with them a natural storehouse of valuable fertilizer in
the form of greensand or glauconitic shell marl. In the early days of
Eastern Shore farming, this marl was mueh used as a fertilizer, particu-
larly in Ceeil, Kent, and Queen Anne’s eounties.

In the eentral and southern counties the elayey loams whieh eome
from the Miocene or Chesapeake deposits afford extensive areas of good
wheat, grass, and tobacco lands, which formerly were of great import-
ance to the State. Since the rapid development of the wheat fields
of the West, however, the yield of these lands has beeome comparatively
insignificant, so that at present the farmers are not able to make wheat
erops pay cven by the aid of expensive fertilizers. Among the best-
paying crops of the Coastal Plain are the products of the lighter sandy
loams of the Pliocene (Lafayette) and Pleistocenc deposits. These
soils cover the whole Eastern Shore south of the Choptank and are also
of importance on the more dissected Western Shore. Large and early
crops of berries and melons are annually shipped from the eultivated
areas of these soils, and the canning of tomatoes, corn, and other pro-
ducts constitutes one of the important industries of the province.

WaterwAYS.—The post-Lafayette and the post-Pleistoeene submer-
gences of the Coastal Plain have been of immense benefit to the in-
habitants of Maryland. As a result of the drowning of the Chesapeake
River ocean-going vessels are admitted as far inland as Georgetown,
D. C., Baltimore, Havre de Grace, and Chesapcake City. Valuable
harbors also are provided, so that mueh commeree has been attraeted to
Maryland shores. Besides interstate and international trade which is
thus favored by the configuration of Chesapeake Bay with its deep exit
to the high seas, trade within the State is greatly benefited by these
waterways. That geologieally reeent submergenee, whereby the river
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valleys carved in post-Pieistocene times were drowned for more than
half their length, gave to thc inhabitants of the Coastal Plain the most
favorable facilities for easy and chcap transportation of their erops.
The cstuaries then formed are the entrances to tidal streams that pene-
trate into the very heart of the rich lands. They are generally of suffi-
cient depth to admit the light-draught steamers plying on the waters
of Chesapeake Bay and the numerous wharves which are eneountered
on ascending any one of the navigable ereeks testify to the readiness
with which the people have availed themselves of their natural opportu-
nities. In the proper seasons these wharves may be seen piled high
with the erates of fruit and other produets whieh are being sent to
Baltimore for distribution among the neighboring states.

Besides thus affording easy paths of intercourse with other important
sections of the State the estuaries yield peculiar and eharacteristie
produets of their own. The same streams whieh, during the summer,
are the arteries and highways of a commeree based on the produets of
the soil, become in winter the fields of one of Maryland’s greatest in-
dustries—the oyster fisheries. Great quantities of these oysters are '
annually sent to Baltimore, and their gathering has given rise to a race
of hardy fishermen and expert sailors only excelled by the eodfishcrs who
sail cvery year to the Great Banks of Newfoundland. The oyster-
canning industry, whereby the interior of the continent is supplied with
canned oysters, has also arisen as an indirect result of the post-Pleisto-
ecne submergence. The diamond-baek terrapin, the duek, and the other
wild fowl of the littoral marshes also deserve a place among the list of re-
sources whieh the geographie history of the province has bestowed upon
this State.

Ra1Lrosps.—While the many waterways whieh intersect the Coastal
Plain have given boat traffic the best start among transportation faeili-
ties, railroads have been built to a number of points, thus connecting
them more directly with the vigor and energy of the great commereial
eenters of Baltimore, Philadelphia, and New York. Generally thc rail-
road, seeking as it does that course which requires the least modifications

from the natural topography in order to make an easy grade, has to
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pursue a more or less tortuous route. On the Eastern Shore the low
and almost insignificant character of the divides and the shallow stream
valleys permit the roads to run in very direct routes from one objective
point to the next. A glance at the map of the State shows these routes
and the indifference which they display towards the divides. It is also
noteworthy that, although touching at several waterside towns, the rail-
roads are confined on the whole to those wider portions of the small
peninsulas where the hauling distance to the boat lines becomes some-
thing of a factor in the cost of transportation. By reaching these re-
moter points they are thus able to maintain a foothold in spite of the
lower rates offered by the boat lines. On the peninsula of Southern
Maryland the few railroads are compelled to hold pretty closely to the
divides, as a short distance on either side the country becomes so cut up
that it would be wholly impracticable to build a line.

ErrecT oF ToPOGRAPHY UPON THE INHABITANTS.—When the early
settlers came to Maryland they found the tracts of the Coastal Plain
occupied by peaceful tribes of Indians who lived by fishing in the decply
indented rivers and hunting through the pine and hard-wood forests
which covered the inter-stream areas. The settlers themselves took to
farming, encouraged by the rich soils, and also obtained plenty of fresh
fish and oysters from the neighboring waters. Soon large and pros-
perous plantations grew up, which afforded by their products good in-
comes to their owners. The earlier inhabitants were thus mainly agri-
culturists. As the value of the oyster beds increased, and the demands
for the oyster grew, the race of oystermen sprang up. These men
naturally settled along the shores near their work. At present the two
classes, which originally must have been somewhat mixed, can be clearly
distinguished, the regular farmer keeping to the higher inter-fluviatile
areas, while along the shores and in the vieinity of the large towns are
the houses of the oystermen. On the Western Shore the dissection of
the interior lands near the Bay has handicapped the farmer very de-
cidedly, while the deep rivers and estuaries give good opportunity for
the fishermen to ply their trade.

Thus the geological and physical features of the Coastal Plain, which
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are the direct results of its geologieal history, are seen to have almost
wholly determined the pursuits and the habits of its settlers and in--
habitants.

THE PIEDMONT PLATEAU.

The Piedmont Plateau, whieh is the name applied to the hill eountry
that borders the Coastal Plain on the west and extends thenee to the
foot of the Appalachian Mountains, is a low plateau of eomplex origin
whose rolling surfaee is traversed by highlands and eut by valleys that
at times treneh the uplands as deep gorges. TFrom the faet that the
physiographie features of the Appalachian Region whieh lies to the
westward are eontemporaneous in origin with those of the Piedmont
Plateau it is reasonable to suppose that no sharp line ean be drawn be-
tween the two distriets. The boundary ean in faet with almost equal
propriety be placed at the foot of North Mountain as at the foot of the
Catoetin Mountain, although all things considered, it has seemed best
in Maryland to divide the two regions at the point where the first pro-
nouneed mountain range is reached.

To the northward the Catoetin and Blue Ridge highlands with their
South Mountain extension in southern Pennsylvania, gradually deeline
to the level of the lower plateau, and the surface of the Piedmont hill
eountry with higher lands of ineonspieuous elevation extends to the foot
of the Alleghany ranges. To the southward, on the other hand, the
Great Valley is less pronouneed and the highlands of the Blue Ridge
beeome a eonspieuous part of the great Appalachian Region. In the
south also the name Piedmont has become so widely intrenehed in usage
for the distriet lying to the eastward of the Blue Ridge mountains that
it has seemed best to follow the same usage in Maryland.

THE DIVISIONS OF THE PIEDMONT PLATEAU.

The Piedmont Plateau is divided into two regions called respectively
the Eastern Division and the Western Division whieh are separated by
Parrs Ridge that gradually rises to an elevation of several hundred feet
above the general surface of the Piedmont Plateau. This highland has
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an average elevation of 800 to 900 feet, rising to the northward in Car-
roll County and in the nearby regions of Pennsylvania to 1100 feet but
gradually declining southward aeross Howard and Montgomery counties
until it reaches the lowland elevations of the Piedmont Plateau toward
the Potomae Valley.

Parrs Ridge forms the divide between the streams flowing directly
into the Chcsapeake Bay and those flowing into the Potomac River.
Among the more important streams entering the: Chesapeake from the
castern division of the Piedmont are the Susquchanna, Bush, Gunpow-
der, Patapsco, and Patuxent rivers. The western division is largely
drained by the Monoeacy River and its tributaries into the Potomac
River.

THE PIEDMONT PENEPLAINS.

The Piedmont Platcau is made up of remnants of old plains cut out
of the high plateau that formerly stretched across the district from the
Appalaehian Region and passed beneath tide just beyond the edge of the
Coastal Plain where it now forms the floor on which the Coastal Plain
sediments rest. The eastern division is much less deeply eroded than
the western with the result that more frequently remnants of the oldest
plains are found in the former than in the latter district. On the other
hand, the later plains, but poorly developed along the eastern margin of
the Piedmont, become gradually more pronounced westward, the
youngest plains being well defined in the drainage basis of the Monoeacy
and along the Potomac. These old plains, now represented only by
remnants of their earlier surfaces, are technically known as peneplains
by physiographers. A peneplain is the name given to an area that
has been reduced by erosion to approximately a level surface but little
above the sea level of the period of its formation, but which may still
have unreduced knobs or monadnocks in the inter-stream areas. Even
where these monadnocks have largely wasted away the valley surfaces
would naturally be somewhat lower than the divides and would rise
slowly to the sides of the valleys as well as from the lower courses of
all the streams to their heads. It is important to keep these facts in
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mind when endeavoring to reeonstruct the ancient peneplain surfaces
from the remnants of the old plains that are still left in the Piedmont
district. Tt so happens that after the formation of the oldest peneplain
now represented, later erosion has only resulted in the partial develop-
ment of new plains, highlands, sometimes of wide extent, still remain-
ing as monadnoeks in the inter-stream areas.

The several plains recognized in the Piedmont district are known as
the Schooley, the Weverton, the Harrisburg, and the Somerville pene-
plains, all of whieh, like the distriet to which they belong, have been
traced far beyond the confines of the State.

SorooLEY PENEPLAIN—The Schooley peneplain, so named from
Schooley Mountain in Pennsylvania, is represented in the higher crests
of Parrs Ridge and throughout the eastern division of the Piedmont
Plateau. A eonspieuous remuant of this old plain is also shown in the
erest of Sugar Loaf Mountain in the western division of the distriet
while the same surfaee is continued westward in the more or less level
crests of thie Catoctin and Blue Ridge mountains. This old peneplain
whieh has a nearly uniform elevation of 1800 feet throughout the
eastern portion of the Appalachian Region, slopes more rapidly from the
crest of the Catoctin Mountain eastward, being rcpresented in Sugar
Loaf Mountain at a height of about 1300 feet and in Parrs Ridge at an
elevation of 1000 to 1100 feet, the greatest heights being found toward
the Pennsylvania line. Across this western district the slope is about 30
feet to the mile. To the east of Parrs Ridge the Schooley peneplain
declines more rapidly, being represented in Harford, Baltimore, and
Howard counties at eonstantly lower elevations that finally reach 400
feet or less at the margin of the Coastal Plain where the slope has in-
creased to 40 or 50 fect in the mile, as shown by the dip of the basal
formations of the Coastal Plain series and by well-borings that have
penetrated the later sediments to the Coastal Plain floor. An explana-
tion for the much more complete preservation of the Schooley peneplain
surfaee in the eastern portion of the Piedmont Plateau and particularly
near the Coastal Plain margin must be sought largely in the lower
elevation of this plain during the formation of the later plains, and no
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doubt also in part from the faet that it was in a measure protected by
the cover of Coastal Plain sediments which are known to lLiave extended
farther westward than at present.

The age of the Schooley peneplain is probably Jurassic. It must have
been formed later than the deposition of the red sandstoncs and shales
of Triassie age in the Frederick Valley and earlier than the deposits of
the earliest Coastal Plain sediments which are either of late Jurassie or
early Cretaceous age. At the time of the formation of the Schooley
peneplain the land surface must have extended far to the eastward of
its present known limits and sueh deposits as were laid down along its
eastward margin must be now deeply buried beneath the Coastal Plain
and may even have been deposited to the eastward of the present coast
line.

WevERTON PENEPLAIN.—The Weverton peneplain, so called fram its
development on the ridge of Weverton sandstone north of Weverton, has
many broad level-topped remnants throughout the Piedmont distriet
which vary in elevation from about 700 feet in Montgomery County to
850 feet in morthern Carroll County. To the westward the surfaee rises
on an average slope of about 30 feet in the mile and although imper-
fectly shown on the eastern flank of the Catoctin Mountain it may be
clearly recognized along the erest of that mountain, in the Middletown
Valley, and toward the Potomac River where it reaches an clevation of
about 1200 feet. Eastward from the Parrs Ridge distriet it gradually
declines across the central counties until it reaches an elevation of 300
feet or thereabouts along the Coastal Plain margin, being here repre-
sented in the broader valleys that treneh the Sehooley surface. This is
admirably shown in the Green Spring and adjacent valleys in Maryland
and in others beyond the State where the later Potomae formations lie
direetly on the limestone of the valley floors. At the margin of the
Coastal Plain the Weverton peneplain can be no longer recognized with
certainty and doubtless gradually merges into the older Schooley sur-
face out of which it was carved. It is possible that some of the known
inequalities of the Maryland Coastal Plain floor may be due to the east-
ward extension of some of the Weverton Valleys, although the low
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elevation of this area, the gradual approaeh of the two surfaees and the
eover of Potomae and later sediments make it extremely difficult to
determine this point positively.

The age of the Weverton peneplain is doubtless late Jurassie or ecarly
Cretaceous sinee the later Potomae deposits rest upon its surfaee.
Whether all of the Potomae deposits were laid down subsequent to the
formation of this plain cannot be with eertainty determined although
the suggested extension of some of the Weverton valleys beneath the
oldest beds renders this interpretation possible. Without more definite
proof on this point, however, it is perhaps safer, as has been already
done, to regard the Sehooley surface as affording the floor upon whieh
the earlier deposits were spread.

It is possible that a warping of the Sehooley peneplain, during the
formation of the Weverton plain and subsequently, affected the Coastal
Plain floor throughout much of the western portion of that distriet,
as shown by the non-marine Potomae deposits of the Maryland Region,
indicating the exclusion of the basin of sedimentation by a land barrier.

Harrissure PexepLAIN.—The Harrisburg peneplain, so nanied from
its occurrenece about Harrisburg, Pennsylvania, where level-topped sur-
faces representing this peneplain are well displayed, lies at an elevation
of about 600 feet in the eastern part of the Appalachian distriet and
thenee gradunally deelines eastward, reaching about 500 feet in the lower
Monoeaey Valley. To the northward along the Monoeaey drainage
basin this level slowly rises toward the headwaters of the Monocaey as
well as laterally to the interstream highlands represented by the Catoetin
Mountain on the west and the Parrs Ridge distriet on the east. The
broad highlands of the Weverton Plain apparently confined the surfaee
of the Harrisburg peneplain to the western division of the Piedmont
Plateau. Farther down the Potomac Valley the Harrishurg surfaee
gradually declines to 400 feet, but its identity becomes largely obseured
toward the Coastal Plain border where it probably merges into the older
peneplains. At all events, it eannot be satisfaetorily diseriminated.
Throughout most of the district to the east of Parrs Ridge the Harris-

burg peneplain is evidently represented only by the deeper trenching of
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the floors of the Weverton valleys although this cutting has been con-
tinued at various times until the present.

The marked change in slope shown by the Schooley and Weverton
peneplains to the eastward of the Catoctin Mountain is for the most part
lost in the case of the Harrisburg and Somerville peneplains, indicating
that the elevation which went on subsequent to the formation of the
Schooley and Weverton surfaces must have largely ceased by post-Har-
risburg time.

The age of the Harrisburg Plain has been thought to be early Terti-
ary, deposits of supposed late Tertiary age having been found to rest
upon it. The data necessary to determine closely the time of its for-
mation are absent. A study of the Coastal Plain sediments has not
afforded such results as to warrant a close correlation of this plain with
the formations of that area.

SoMERVILLE PENEPLAIN.—The Somerville pencplain, so called from
its development near Somerville, New Jersey, is not widely separated
from the Harrisburg peneplain above discussed. It has an clevation of
about 500 feet in the eastern part of the Appalachian distriet in the
vicinity of Harpers Ferry, from which region it declines for some dis-
tance with about the same slope as that of the Harrisburg already de-
seribed. Like the Harrisburg Plain, it can be traced up the Monocacy
basin, gradually rising toward the headwaters and toward the divides to
the east and west. Along the Potomac Valley it declines eastward to
350 feet, beyond which it evidently gradually merges with the older
surfaces. Throughout the greater part of the eastern district of the
Piedmont between Parrs Ridge and the Coastal Plain border it is only
represcnted, as far as can be determined with certainty, by the deeper
trenching of the valleys which had already commenced their cutting in
the Weverton surface in Harrisburg time.

Both the Harrishurg and Somerville plains were doubtless developed
along the drainage lines entering the region of the older Coastal Plain
deposits although evidence of this extension is probably no longer appar-
ent in the case of the Harrishurg. At least no satisfactory proof can at
present be deduced for it. The revival of erosion with the elevation of
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the Harrisburg surface may have resulted in the deposition of the
coarser sediments of middle and late Tertiary time, while the revival of
erosion in post-Somerville time is doubtless represented by the Columbia
deposits which have been formed from the materials removed during
successive epochs of post-Somerville denudation. The age of the Som-
erville Plain would, therefore, be late Tertiary.

STREAM VALLEYS.

The present strcams are now found in valleys of variable depth that
trench the peneplain surfaces. In the eastern division of the Piedmont
where the Harrisburg and Somerville plains are at best but poorly devel-
oped the strecams appear for the most part as trenches in the Weverton
plain. TIn the western divisions, on the other hand, they are found
trenching the later peneplains and in the lower Monocacy and Potomac
valleys the relations of the strcams to the Somerville penecplain are
clearly defined.

Some of these streams are more or less adjusted to the underlying
rocks as in the case of Jones Falls to the north of Baltimore but a large
portion of them are discordant, that is, seemingly unaffccted by the
rocks over which they flow. In the eastern division of the Piedmont
the streams flow down the eastern slope of Parrs Ridge in approx-
mately parallel courses to the Chesapcake Bay and in many instances
the streams cut across the rocks with little regard to their physical
characters. In the case of the Monocacy and its tributaries we find
that there has becn little adjustment of the channels, the strcams taking
their courses across limestones, phyllites, and shales indifferently.

In gencral, both the main streams and their tributaries show drainage
patterns similar to those of the Coastal Plain, and it is not impossible
that the stream courses may have been in many instances superimposed
on the rocks at no.distant time in the past through a mantle of Coastal
Plain sediments. Remnants of such a cover have been found far re-

moved from the main body of the Coastal Plain, even as far westward
as the Great Valley.
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ECONOMIC PHYSIOGRAPIIY OF THE PIEDMONT PLATEAU.

The physiography of the Piedmont Plateau has materially influenced
the settlement and occupation of those who chose this region for their
homes.

Soirs.—The early settlers, having to raise all their food, naturally
sought out the best locations for their broad farms and beautiful estates.
On their arrival they found two general classes of farm-lands.

The first elass embraeed the somewhat rolling but extensive tracts of
the interstream upland areas. The soils were found to be good pro-
ducers of corn, wheat, and grass, and the surfaee not so rough as to make
its cultivation forbiddingly difficult. The long continuous traets of
these interstream areas also made travelling easy as long as one stayed
on the upland, while the stream valleys were shut in and narrow. For
these reasons, probably, the various stately manor lands werc laid out
where the upland expanses were greatest; and the mansions, surrounded
by fine groves and broad fields, were located on the most promising of
the small plateaus. In the earlier days the erops from these broad
upland farms were among the richest in the State and rivaled those of
the Eastern Shore.

The second class of farm-lands eomprised the alluvial loams and
sandy flood-plains along the streams. These lands are generally re-
stricted in area, sinee the valley bottoms are usually narrow and limited
in extent. Where streams have opened out lowlands on the marble and
limestone arcas rich lands of considerable extent offer most favorable
farm sites. The lands along the streams have the advantage of running
water and good springs from the hill-sides, they are not as well drained,
however, as are the lands of the upland, and they are subjeeted to dam-
aging floods. Comparatively few settlers ehose the valley lands at first.

A marked exception to the above rule is found in the Monocacy Val-
ley, where the farm-lands are all loeated on the several benehes and ter-
raees leading down to the river or on the low bottom-lands belonging
to it. So little of the old upland is left that the conditions of oeeupa-
tion are quite different from those farther east.
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FiG. 1.—PATAPSCO VALLEY AT THE MOUTH OF BRICE'S RUN, BALTIMORE COUNTY.

IFi6. 2—LEVEL SURFACE OF PIEDMONT PLATEAU AWAY FROM MAIN DRAINAGE LINES,
CECIL COUNTY.

VIEWS OF PIEDMONT SCENERY.
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STrREAMS.—While the farming elass were searching for good soils and
favorable homestead sites, the manufaeturers and millwrights were seek-
ing favorable loeations for mills, dams, and flumes. The streams of the
Piedmont Plateau yielded a great abundance of water-power, and soon
mills dotted the valleys. Eaech seetion early eame to be supplied with
its grist mill, and in due time cotton mills were also built. These in-
dustries in time became of great importance. The flour mills are now
generally abandoned, however, only a few of the most favorably
situated ones having been able to maintain themselves against western
competition. The eotton mills have held out much better, beeause it
has not been until recent years that southern eotton has been spun and
woven at home.

The water-power whieh the Piedmont streams furnish is not the
only wealth whieh they bring to the State. The land movements dur-
ing late geological time have caused the streams to trench their eourses
eonsiderably, and in so doing have rendered accessible the building
stones whieh were previously hidden beneath the surface. The granite
now extensively quarried at Port Deposit would not be so easily obtained
and shipped had not the Susquehanna River cut its deep gorge. The
locations of the serpentine quarries of Harford County are determined
to a greater or lesser extent by the strcams which interseet the roek. A
formerly important soapstone quarry on Winter Run in the southeast
corner of Carroll County was made possible only through the faet that
the stream had there eut a deep gorge in a long band of steatitie serpen-
tine. Along the Patapsco and Jones Falls many quarries of granite
and gneiss hiave been loeated beeause the stream gorges offered favorable
openings or transportation faeilities.

It is interesting, by way of contrast, to eompare the different eondi-
tions under whieh the Cardiff-Delta slates are quarricd. As no stream
cuts aeross Slate Ridge in the vieinity of those two settlements, the
quarries have been loeated along the summit and are worked entirely
from above. This is the most diffieult way to attack the slates, and as
there is no natural drainage for the quarries the water whieh is eon-

stantly accumulating in the pits greatly inereases the cost of working.
6
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Lines oF CoMMUNIOATION.—The valleys and ridges of the Pied-
mont Plateau furnish excellent examples of the way in which topo-
graphic featurcs influence commerce and human activitics.

One of the first acts of the early settlers of the Piedmont region was
to lay out highways. These early roads were not always located advan-
tageously with reference to the topography, but both the divides and the
valleys were extensively employed. When the better turnpikes came to
be built, however, they were almost without exception built along the
divides. The reason for this was that fills and bridges werc thereby
avoided and better drained road-beds, not subject to floods, were obtained.
Radiating in all directions from Baltimore, these old turnpikes may be
followed into almost every corner of the State, and their location on the
more elevated ridges enables the traveler to obtain beautiful views of
the richly wooded, rolling uplands and tree-filled valleys.

With the advent of the canals and railroads more even grades were
demanded and sought for. They were found by following the larger
valleys.

The canals were built to overcome the obstructions to navigation
which the “ fall line ” rapids occasioned, even in the larger streams such
as the Susquehanna and the Potomac. '

One of the early canals was the Susquehanna Canal, built along the
east shore of the Susquehanna River in order to transport merchandise
from the limits of navigation at Port Deposit northward along that
stream to the Pennsylvania line. This canal has now wholly fallen
into disuse.

Another early and successful canal was constructed around the Great
Falls by the Potomac Company. To obtain the necessary water and the
most favorable grades this channel, now part of thc Chesapeake and
Ohio Canal, was laid out along the north bank of the Potomae, taking
advantage of the natural trenches cut by that river. This canal was
long the cheapest and best means of transportation between the coal
and wheat lands of Allegany County and tidewater.

Since the era of railway construction began every advantage has been
taken of the topographic features of the country. The Baltimore and
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Ohio Railroad erossing the Piedmont Plateau from tidewater found an
easy exit from the depression about Baltimore and a gentle, though
erooked, grade to the erest of the divide by following up the South
Braneh of the Patapseo River to Mount Airy, and then along the Mon-
oeaey drainage to Point of Rocks.

The Western Maryland Railroad, striking north and then westward,
eould not utilize the lower eourse of the North Braneh of the Patapseo
on aeeount of its narrow valley and very erooked channel. By follow-

‘ing the broad, well-graded valley of Gwynns Falls as far as Emory

Grove, however, an easy deseent was found into the more favorable
upper eourse of the North Braneh of the Patapsco and thence an easy
grade led to the sag in the divide at Westminster. A braneh of the
Western Maryland road running north from Emory Grove follows the
Gunpowder-Monoeaey divide as far as Manchester.

The Northern Central Railway enters the State from the north by
following down the main braneh of the Big Gunpowder and does not
leave this stream uutil at Ashland the broad marble lowlands about
Cockeysville open out and offer an easy erossing to the valley and gorge
of Jones Falls, which it follows down to Baltimore from Lake Roland.

A striking example is afforded by the Maryland and Pennsylvania
Railroad whieh takes advantage of the gorge of Deer Creek to penetrate
Rocky Ridge. Were it not for the aid thus rendered by the ereek the
engineers of the road would have been obliged to tunnel thirough the
obstruetion or else have gone a number of miles out of a direet eourse.
Deer Creek would not have been loeated aeross the quartzite and so eould
not have eut the gorge had it not aceidentally taken this position while
flowing on the Coastal Plain eovering from whieh it was doubtless super-
imposed upon the quartzite. Besides the railway a eounty road also
utilizes this gap and there are reasons to suppose that before the advent
of the white man the Indians also used it as a thoroughfare.

In eonelusion it appears that the topography has very materially eon-
trolled the settlement and ecconomie development of the Piedmont
Plateau, by determining the loeation of the farms, the mills, and the
railroads.
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APPALACHIAN REGION.

The Appalachian Region borders the Piedmont Plateau upon the west
and extends to the western limits of the State. It consists of a series of
parallel mountain ranges with deep valleys which are eut nearly at right
angles throughout much of the distance by the Potomac River. Many
of the ranges exeeed 2000 feet in elevation while some reach 3000 and
more in the western portion of the district. The streams have been to
a large extent adjusted to the roeks over which they flow, although this
is less evident in cases of the master stream, the Potomae River, than of
the tributaries.

THE DIVISIONS OF THE APPALACHIAN REGION.

The Appalachian Region is divided into three districts, known as the
Blue Ridge distriet, the Greater Appalachian Valley, eomposed of the
Great Valley and the Alleghany Ridges, and the Alleghany Platean.
Each distriet presents eertain marked physiographie characteristies that
separate it from the adjacent areas on the east and the west.

The Blue Ridge distriet eonsists of the Catoctin and Blue Ridge moun-
tains uniting to form the greater highland of South Mountain in the
southern part of Pennsylvania. Beginning with an elevation of 2000
feet at the Maryland line this highland gradually deelines southward to
the Potomae River where it has an elevation of less than 1500 feet at
Maryland Heights overlooking the Potomae Valley. The eastern border
of this district is formed by the Catoctin Mountain whieh extends as an
almost unbroken highland from the Pennsylvania line to the Potomac
River at Point of Roeks. Sueeceding the Catoctin upon the west is the
Middleton Valley which drains southward into the Potomae River
through the Catoetin Creck. Along the western side of this district is
the Blue Ridge Mountain proper. It extends as a sharply defined range
from the South Mountain of Pennsylvania to the Potomac River which
it reaches at Weverton. Its erests form the boundary line between Fred-
erick and Washington eounties. The Blue Ridge in Virginia is not the
direet eontinuation of the mountain so named in Maryland but of a
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smaller range, the Elk Ridge, which adjoins the Blue Ridge on the
west and rcaches the Potomac River at Maryland Ileights opposite
Ilarpers Ferry.

The Greater Appalachian Valley embraces all of the country lying
between the Blue Ridge on the east and Dans Mountain or Alleghany
Front on the west. It admits of a two-fold division into the Great Val-
ley on the cast and the zone of Alleghany Ridges on the west. The
Great Valley, known as the Hagerstown Valley in Maryland, the Cum-
berland Valley in Pennsylvania, and the Shenandoah Valley in Virginia,
is a broad lowland, the floor of which averages from 500 to 600 fcet in
clevation, gradually increasing in height from the Potomac Valley
toward the Pennsylvania line. It cxtends from the Blue Ridge on the
east to North Mountain on the west. It is drained by the Antictam
River on the eastern side and the Conococheague River on the western
side, both of these streams having thcir sources in Pennsylvania and
flowing southward to the Potomac River. The Alleghany Ridges which
extend from North Mountain to the Alleghany Front consist of a scries
of parallel ranges of varying elevations that extend from north to south
across the State. Among the more important are North Mountain,
Tonoloway Ridge, Sideling Hill, Town Hill, Green Mountain, Warrior
Mountain, Collier Mountain, Martin Mountain, Nicholas Mountain,
Shriver Ridge, and Wills Mountain. Between them are valleys that are
drained mainly to the southward into the Potomac River. They vary
in character, some being narrow and deeply trenched, while in others
broad level-topped areas appear, the origin of which will be shortly
discussed.

The Alleghany Platcau forms the western part of the Appalachian
Region and extends from the Alleghany Front to the western limits of
the State. This highland, like the districts which lie to the eastward,
is continued far beyond the confines of the State. To the southward it
can be traced through Virginia, Kentucky, and Tennessee to northern
Alabama where it is known under the name of the Cumberland Plateau.
In Maryland this district consists of a broad highland across which
ranges of mountains extend from northeast to southwest, reaching eleva-
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tions of 3000 feet and more at several points in Big Savage, Great Back-
bone, and Negro mountains. The leading ranges of the distriet are Dans
Mountain, Big Savage Mountain, Great Backbone Mountain, Negro
Mountain, Winding Ridge, and Laurel Hill. The streams flow in part
to the southward or eastward, as the ecase may be, into the Potomae River
and in part to the northward through the Youghiogheny Valley into the
Monongahela River whence the waters reach the sea through the Ohio
and the Mississippi. The latter distriet comprises much the larger
part of Garrett County.

TIHE APPALACHIAN PENEPLAINS.

The Appalachian Region, like the Piedmont Plateau, is composed of
remnants of old plains which have been cut out from the high plateau,
now represented by the level-topped crests of the highest ranges. The
several peneplains succeed each other at different elevations, being rep-
resented by the low crests or broad level-topped valleys that are here
and there preserved in the highland region.

The peneplains found represented in the Appalachian Regioﬁ are the
continuations westward of the Piedmont peneplains and like them have
here and there above the ancient surfaces unreduced knobs or monad-
nocks in what were probably interstream areas. As in the Piedmont dis-
triet, the peneplain surfaces rise gradually up the old streams and toward
the valley sides.

The Appalachian physiographic history is ecomplicated by the fact that
the drainage of the area has evidently changed during the period of
peneplain development, the Potomae drainage having gradually en-
croached upon that of the Youghiogheny to the westward. It is prob-
able, therefore, that the peneplains to the west of the Alleghany Front
as well, perhaps, as those a short distance to the east of the same eannot
be readily correlated with those farther eastward. On account of the
higher gradient of the Potomac and its head-water tributaries compared
with the Youghiogheny and the drainage basin of which it is a part an
encroachment of the former would, in accordance with known physio-
graphie laws, naturally result. In this way certain physiographic in-
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congruities and even biological peculiarities in the distribution of the
faunas of the present day may be explained.

The peneplains recognized in the Appalachian district are known as
the Schooley, Weverton, Harrisburg, and Somerville plains, all of which
are found in the Piedmont district to the east.

SoH00LEY PENEPLAIN.—The Schooley peneplain which we have
already found to be represented in the higher crests of the Catoctin and
Blue Ridge mountains, where it has an clevation of about 1700 fcet, is
continued in North Mountain. To the west of this ridge it is again recog-

nized in the level-topped crest of Town Iill where it still has an eleva-

tion of little more than 1700 feet, beyond which it rises gradually in
Warrior Mountain to an elevation of about 1800 to 1900 feet, in Martin
Mountain to an elevation of a little under 2000 feet, in Evitts Moun-
tain to somewhat over 2200 feet, and in Dans Mountain to about 2500
feet. To the westward it is found in Big Savage and Great Backbone
mountains at an elevation of about 3000 feet.

The Schooley peneplain is thus found to possess a different slope in the
different portions of the Appalachian Region. Throughout the eastern
portion of the area from Catoctin Mountain to Town Hill, a distance
of nearly 50 miles, the peneplain surface is ncarly horizontal while to
the westward of this point it slopes at first gradually and then more
rapidly to the crests of Great Backbone Mountain. The slope of the
surface throughout the central portion of this region is from 30 to 40
feet in the mile but it rises to 60 feet in the mile in the western portion
of the district.

The Schooley peneplain is closely related to the geology of the district
in that the level-topped crests which to-day rise to the old Schooley sur-
face consist of the hard unyiclding sandstones that have withstood the
processcs of erosion while the associated shales and limestones have been
gradually reduced by the elevation of the formations in subsequent
periods.

WeverToN PENEPLAIN.—The Weverton peneplain which is most
clearly developed in the central Piedmont district, where it has an cle-
vation of about 750 fect, is found represented in the crest of the Catoc-
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tin Mountain toward the Potomae River at about 1200 feet as well as in
the Bluc Ridge near Weverton and in Elk Ridge at Maryland Heights,
the latter having an elevation of about 1300 feet. TFrom this point west-
ward it remains nearly horizontal for many miles, in this respect corre-
sponding to the Schooley plain already described. In Green Ridge it is
still reeognized at an elevation of somewhat over 1300 fect, in Boyer
Knob at an elevation of about 1500 feet, and in Nicholas Mountain at
an elevation of about 1800 feet.

The attitude of the Weverton plain has many points of resemblance to
that of the Schooley peneplain already described. From the Catoctin
Mountain westward it rises very slowly as far as eastern Allegany County,
beyond which point it rises more rapidly throughout the central portions
of that county at the rate of about 30 fect in the mile to its highest
recognized level in Wills Mountain.

It is difficult to correlate this plain with the broad, level-topped upland
in Georges Creek and in the glades of Garrett County which reach an
elevation of about 2500 feet. It is probable, as earlier explained, that
the drainage of the region has changed on account of the shifting of the
divide westward. At the time thec Weverton peneplain was formed it is
not improbable that the divide stood at the present Alleghany Front in
Dans Mountain, and possibly even farther eastward for a time. If that
interpretation is the correct one the higher and less reduced character of
the broad valleys below the Schooley peneplain may find an adequate
explanation.

The Weverton peneplain, like the Schooley peneplain, is closely asso-
ciated with the geology, remnants of the ancient surface being repre-
sented, as in the case of the Schooley peneplain, by level-topped sand-
stone ridges, frequently less fully consolidated in central Allegany
County than those representing the older surface.

Harrissure PeNEPLAIN.—The Harrisburg peneplain, which is found
well developed in the western Piedmont Plateau in the Potomac Valley
and throughout the Monocacy Valley at an elevation of about 500 feet,
is observed in the Great Valley at about 600 feet, where it forms the
tops of the low hills that rise above the lowlands of the valley. Through-
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out western Washington County this plain gradually rises to 700 feet
in the distriet to the north of Indian Springs and to 800 feet to the
west of Haneoek in the broad lowland lying along the eastern flank of
Sideling Hill. TFarther west between Green Ridge and Polish Mountain
the Harrisburg peneplain is well developed over an extensive area at an
elevation of 900 feet. This region furnishes perhaps the largest traet
of the-but-slightly-dissected Harrisburg peneplain of any portion of the
Appalachian distriet. Still farther westward remnants of the Harris-
burg plain are found in the broad valley between Iron Ore Ridge and
Martin Mountain at a height of 1200 feet. Beyond this remnants of
the plain are observed in Shriver Ridge at an elevation of about 1500
feet. To this plain may also belong the ridge lying to the west of Wills
Mountain although this may well have been formed under different
conditions as previously explained. '

SoMERVILLE PENEPLAIN.—The Somerville peneplain which has an
elevation of somewhat over 450 feet in the western portion of the Pied-
mont distriet gradually rises to the westward, having an elevation of
about 500 feet in the Great Valley adjaeent to the Potomac River from
the valley of whieh it slopes gradually northward toward the Pennsyl-
vania line. Farther westward the Somerville plain slowly rises through
Washington County, reaching an elevation of about 600 feet to the west
of Ianeoek. In eastern Allegany County it has an elevation of about
700 feet, beyond whieh it rises somewhat more rapidly, as in the ease of
the Harrisburg peneplain, to 800 feet along the Potomae River in the
eentral part of the eounty. From here it rises along the tributaries of
the Potomac to the northward and also along the main stream westward
to somewhat over 1200 feet to the north and northeast of Cumberland.
The Somerville peneplain is very well shown at a large number of points
throughout the Appalaehian district in the Potomae Valley but gradu-
ally disappears up the valleys of the various tributaries.

STREAM VALLEYS.

The present valleys have trenehed the peneplain surfaees to greater or
less depths. Along the Potomae the trenching was mainly post-Somer-



90 REPORT ON THE PHYSICAL FFEATURES OF MARYLAND

ville, but up the tributaries, where the Somerville peneplain gradually
disappears, the trenching was in part produeed at the time of the forma-
tion of the Somerville peneplain itself and in some instanees represents
an even longer period of eutting.

The streams are to a eonsiderable extent adjusted to the present strue-
ture, produeing what has been deseribed as a trellis or grape-vine sys-
tem. At times wind-gaps are found eutting the erests of the mountains
and representing the loeation of the streams aeross the hard roeks before
they had been tapped by the tributary of some larger stream flowing
along the softer beds, generally in a direetion at right angles to the
original system.

At the point where the streams eross the hard sandstone ridges deep
gorges result, but in the softer beds the ehannels are frequently wider,
with low banks on either side.

ECONOMIC PHYSIOGRAPHY OF THE APPALACHIAN REGION.

Lines or CommuNicaTioN.—The obstaeles offered by the sueecessive
parallel ridges of the Appalachian provinee delayed the westward move-
ment of the population in eolonial days and restrieted the east and west
lines of travel to the valleys of the Potomae, the Susquehanna, and the
James. The earliest inhabitants found these natural highways already
seleeted as the lines of eommunieation between the distant parts of the
great Indian Confederaey, and aecepted the experienee of the aborigines
by building their roads along the same lines.

As the population of the western portions of the State inereased, the
demand for more perfeet highways beeame urgent, so that before the
end of the eighteenth century several well-defined lines of travel had
been established between the tidewater regions along the Atlantie and
the Ohio drainage. The Cumberland road extended from Washington
to Cumberland via Hagerstown and Haneoek, and thus followed the line
of easiest travel along the valley and aeross the divides at their lowest
points. Beyond Cumberland the road was extended aeross Big Savage
Mountain and the Alleghany Plateau, keeping on the divide between the
Potomae and Youghiogheny until it entered the valley of the latter,
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whieh it followed to the Monongahela, and thence down stream to Pitts-
burg.

Later the promoters of the Chesapeake and Ohio Canal gained the
right of way up the Potomae Valley whieh is followed to Cumberland.
The course of the Potomac at Harpers Ferry and Point of Rocks offered
the easiest means of communieation across the Blue Ridge district, and
when onee oecupied the Chesapeake and Ohio Canal effeetually stopped
the westward progress of the Baltimore and Ohio Railroad along the
same route until a compromise was effeeted in 1832. West of Cumber-
land the railroads erossing the State follow the valleys of the rivers,
utilizing the courses of the Potomac River, Wills Creek, Georges Creck,
Jennings Run, the Savage River, and the Youghiogheny River.

NATURAL REsourcES.—The resourecs of the Appalaehians are varied
and valuable. The early settlers found the mountains elothed with
dense forests of pine and hard wood, but they lacked the mecans for
transporting the lumber to a rcady market. Even now with a canal
and several railroads the eost of hauling from the forest to the point
of shipment is so great as seriously to reduce the profits of the lumbering
trade.

The many varieties of soils in the Appalachians are elosely related to
the geological forniations, and their distribution is clearly influcneed by
the geological structure. Since most of the higher hills and sharp
ridges are due to the presence of heavy beds of silieious sandstone, the
soils of the upper slopes are generally sandy and poor. Beneath these
strata eome beds of shales which are somefimes enieareous, so that the
lower slopes, hills, and subsequent valleys contain soils which, while some-
what stony, give fair yields in wheat, eorn, ete.

The Great Valley, with its rich limestone soil and easy means of
aecess from the north and south, forms a broad band of the most fertile
lands in the State. If it had not been for the re-elevation of the Shenan-
doah plain this district would be most favorable to farming. As it is,
the rolling surface and stecp valley slopes are somewhat difficult to till
with ease. The land is so rieh, however, that the whole stretch of the
valley is or might be under cultivation.
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The ehief sources of mineral wealth in the provinee are the deposits
of coal, iron, and eement roek. The coal beds are the remnants of larger
areas preserved by their depression below the limits of erosion during
the formation of the Sehoolcy peneplain. They have proved of inesti-
mable value to the citizens of the State. The Clinton iron ores were
formerly very valuable, but in the present state of the iron market they
are of relatively little importance. The cement rock is obtained from
. certain portions of the Silurian limestones and is the basis of a growing
industry. The exposures are favorably situated along the lines of travel,
so that the mills have every advantage for the shipment of their produect.

IngasiranTs.—The physiography, industries, and resources of the
Appalachain provinee have strongly influenced the character and occu-
pation of the inhabitants, who may be grouped into several well-marked
elasses. In the higher, more rugged and less populated portions of the
area are the mountaineers, who gain their livelihood by lumbering and
desultory farming. Gathered about the rich deposits of coal, iron ore,
and cement are miners, who are oeeupied almost exelusively in the ex-
traction of wealth from the underlying rocks. They present a class of
marked characteristics in education, training, religion, and nationality.
The valleys between the mountains, espeeially the Great Valley, and the
larger, more level areas of the glades, furnish ineentive and opportunity
for farming communities, whieh are reasonably well recompensed for
their efforts in the tilling of the soil. In the cities and large towns are
concentrated those who serve as distributing agents for the produets of
the land and the necessities of the inhabitants.




GEOLOGY.

The geology of Maryland, as well as its physiography, shows an inti-
mate relationship to the adjacent areas upon the north and south, so
that its complete interpretation can be gained only by taking into con-
sideration the great eastern border region of which the State is not only
geographically, but geologically a part. Frequent reference will, there-
fore, be made in the succeeding pages to the gemeral distribution and
relations of the geological formations found-represented within the
limits of the State, although the detailed descriptions will be confined to
those features more particularly characteristic of the Maryland arca.

The State of Maryland is so situated as to display, in spite of its
comparatively small size, less than 10,000 squarc miles of land area, a
remarkable sequence of geological formations. The most ancient rocks
which made up the earth’s crust as well as those still in the process of
deposition are here found, while between these wide limits there is
hardly an important geological epoch which is not represented. It is
doubtful whether any other State in the Union contains as full a history
of the earth’s past. To make the completeness of this record in Maryland
somewhat more intelligible it is well to consider the basis on which
geologists are able to determine the succession of deposits.

Geology in its broadest aspects must be regarded as the science of
the carth from its earliest beginnings down to the present day, and as
such stands in close relationship to the science of astronomy in its study
of the origin of the solar system. In the absence of any other satis-
factory theory, most geologists to-day accept the nebular hypothesis of
Kant and Laplace to explain the evolution of the solar system. Accord-
ing to this hypothesis, the solar system was developed from a mass of
nebulous matter, which extended far beyond the present orbit of the
most distant planet, and was rotating slowly in the direction in which the
planets now rotate. As a result of rotation this mass gradually contracted
and increased its speed of rotation. It was formerly thought that suc-
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cessive rings were thrown off which broke and contracted into the pres-
ent planets; but by analogy with the many nebule which have become
known in the last fifty years, it is now thought more probable that the
planets originated in special points of condensation of the nebula. Com-
parisons of the spectra of the comets and nebule with thosc of meteors
led Sir Norman Lockyer to the view that these bodies were made up of
swarms of meteors whose temperature was raised by impact among them-
selves; and he contended that thie solar system had its origin in such a
swarin. Prof. George H. Darwin-showed that such a swarm would prob-
ably act practically like a mass of gas and that the solar system under
this hypothesis would develop in exactly the same way as under the
hypothesis of a gaseous origin, a high temperature being caused by the
impact of the meteors analogous to that produced by the contraction of
the gas. This modification of the nebular hypothesis does not require
any material change in the history of the solar system. As contraction
and condensation proceeded, the ancestors of the planets became hotter
and hotter, and finally reached a stage like that of our present sun; as
they became still denser, their power of condensation diminished, and
their comparatively small masses have allowed them to cool sufficiently to
become solid, though the immense sun still retains cnough heat to keep it
in a gaseous or liquid state. In the case of the earth, as it continued to
cool it is probable that the solid rock first formed at the surface, but on
account of its greater denmsity, sank through the underlying liquid, and
gradually built up a solid foundation from the center to the surface. The
very small conductivity of rock for heat has only allowed a very thin shell
of the carth near the surface to cool appreciably below the temperature
at which it first solidified. This view has been largely strengthened by
the calculations of Lord Kelvin, who assuming that heat had not been
developed within the earth since its solidification in sufficient quantities
materially to alter the temperature gradiant near the surface, showed
that the well-known increase of temperature underground could only be
accounted for on the supposition that the earth was at one time hot
enough to be liquid. Within a few years Prof. T. C. Chamberlin has
advanced the suggestion that the earth was built up by the accumulation
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of meteors which fell at such a slow rate that the heat of impact was
dissipated pari passu, and that the internal heat of the carth is due to
the compression of the earth under the weight of its own parts. Still
more recently, Prof. E. Rutherford has suggested that the internal heat
is produced by the radium distributed throughout the earth. The last
two hypotheses deny the assumption which is the basis of Lord Kelvin’s
calculation, and thus cast discredit on the resulting age of the earth;
but under any hypothesis we are forced to believe that many millions of
years have passed since lifc first appeared on the earth. We get still
further conception of the vast lapses of time which these early rocks
imply, when we discover that, even after the waters had become suited
for living beings, a greater part of the development and differentiation
of organic life went on in forms which have left no trace of their ex-
istence. Hardly a more remarkable fact confronts us in geology than
the variety and the complexity of types in the earliest rocks which con-
tain any trace of life at all. The fact, which is all the more remark-
able for being attested by the best evidence from all parts of the earth’s
surface, compels us to assign to the history of life before its first per-
mancnt record was made, a longer period perhaps than all the time that
has since elapsed, unless the view more recently advanced that accelera-
tion of development took place in the case of the earliest sea floor-dwellers
is shown to be true. The earlicst forms were either unsuited for preser-
vation or else they have been obliterated in the subsequent alteration of
the rocks containing them.

All of the oldest rocks which are to-day entirely without, or with only
slight traces of former life, are referred to the first great division
of geological history called Archean Time. These oldest rocks are
largely crystalline in character, so that there can be but little chance of
encountering organic forms, even had they earlier existed in the strata.
Even the least altered deposits, although they have afforded a few scat-
tered remains of archaic forms at certain points, contain nothing more
than the merest traces of the organisms of this early tune.

When, however, lifc does once appear in all its variety, it is well nigh
the same in all the older rocks. In the most widely separated localities
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the same types recur in rocks of the same age, and this furnishes us
with the key to the suceession of deposits. From the time when the
oldest fossil-bearing stratum was deposited until now, the story of life-
progress and development is told by the rocks with sufficient clearness to
be unmistakable. Local differences of eonditions have probably always
prevailed, as they do now, but the same types of organisms have always
lived at the same time over the entire globe, so their remains serve as
sufficient criteria for the corrclation of the strata which contain them.
The sequence of life-forms once made out gives us, for the whole earth,
the means for fixing the order of deposits even when this is most pro-
foundly disarranged by foldings of the strata into mountains or by other
earth movements.

Geologists distinguish three principal divisions in the history of life
as read in the record of the rocks. During the earliest of these great
time-divisions, archaie forms of life flourished—uncouth fishes, erusta-
eeans, mollusks, and tree-ferns—most of them very unlike those now
extant. On this account this is known as the period of most ancient life
or Paleozoic Time. To this succeeded a long lapse of ages when cnor-
mous reptiles predominated, assoeiated with other types more like those
that now inhabit the globc. To this is given the name of middle life
or Mesozoic Time. Finally living things began to assume the form and
appearance with which we are familiar, so that this last grand time-
division, which includes the present, is designated as the period of
recent life or Cenozoic Ttme.

Eaeh of these three grand divisions of geologic time is in its turn
separated into shorter subdivisions called Periods, characterized by their
own pceuliar types of life; and the several periods themsclves are di-
vided into Epochs, which vary more or less in character according to the
region where they are developed. For this rcason the ehronological and
stratigraphical divisions require an independent nomenclature, although
this duality of geological classification can in most instances be readily
adjusted to the contingencies of each district. The stratigraphical divi-
sions are usually designated by local terms.

In Maryland we have representatives not merely of the great time-
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F1G. 1.—VIEW OF CUMBERLAND SHOWING THE NARROWS OF WILLS MOUNTAIN,
ALLEGANY COUNTY.

FI1G. 2—VIEW OF THE VALLEY OF MONROE RUN CUT IN THE OLD PENEPLAIN,
GARRETT COUNTY.

VIEWS OF APPALACHIAN SCENERY.
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divisions, but of each subordinate period, as well as of many of the
epoehs. This may be best appreeiated by referring to the aeccompanying
geologieal map and to the table of geological formations whieh follows.

TABLE OF MARYLAND FORMATIONS.
SEDIMENTARY ROCKS.

Cenozoic.
Quaternary.
Recent.
Pleistocene ......... MaThot, e w. o cdegerome ‘l
Wicomico ............ — Columbia Group.
Sunderland .......... j
Tertiary.
Pllocene ........... Lafayette.
Miocene ............ St. Mary’s ............ N
Choptank ............. }: Chesapeake Group.
Calvent &M -
Eocene ......oo00uus Nanjemoy ............ 7
AGUIR ..o e e e - }-: Pamunkey Group.
Mesozole.
Cretaceous.
Upper Cretaceous ...Rancocas.
Monmouth.
Matawan.
, Magothy.
Lower Cretaceous ..Raritan ...............
Patapsco ........c000000 ]
Jurassic (?) = Potomac Group.
Upper Jurassic (?)..Arundel ..............
PatuSent ... .ok e .. o
Triassic.............. Newark.
Paleozoic.
Permian .......... ...Dunkard ............. ]
Carboniferous.
Pennsylvanian ..... Monongahela ..........
Conemaugh ........... =Coal Measures
Allegheny ............
Rottsvilller v S . o
Mississlpplan ...... Mauch Chunk.
Greenbrier.
Pocono.
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Devonian.
Upper Devonian ....Hampshire.
Jennings.
Chemung.
Portage.
Genesee.
Middle Devonian ...Romney.
Hamilton.
Marcellus.
Lower Devonian ....Oriskany.
Helderberg.
Becraft.
New Scotland.
Coeymans.
Silurian ......... ....Cayugan.
Manlius.
Salina.
Niagara.
Clinton.
Tuscarora.
Juniata.
Ordovician ........... Martinsburg ......... ? Cardiff quartzite.
Wissahickon phyllites
and schists.

} Peachbottom slate.

Shenandoah...........
(upper part)
Cambrian ...... .«....Shenandoah........... ? Cockeysville marble.
(lower part)
Antietam .............
Harperst ... . .. .o % Setters quartzite and
Weverton ............. mica schist.
Loudon ........... 5% oo
Archean.
Algonkian ........... Baltimore gneiss (in part).

IGNEOUS ROCKS.

Mesozoic.
Triassic ........ ..... Diabase.

Paleozoic-Archean....... Pegmatite.
Peridotite, pyroxenite, and serpentine.
Basic volcaniecs—Meta-andesite, meta-basalt.
Acid voleaniecs—Meta-rhyolite.
Granites.
Gabbro, norite, meta-gabbro.
Baltimore gneiss (in part).
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As has been pointed out in the physiographic deseription of the State,
Maryland’s territory falls naturally into three sharply eontrasted prov-
inces: an eastern eoastal plain bordering the Atlantic Ocean and sur-
rounding the Chesapeake Bay; a central plateau; and a western region
of mountains. These three main physiographic divisions were found
capable of further differentiation into seven topographic belts, and these
seven subordinate regions are each composed of a distinet series of geo-
logical formations. This may be perceived readily by examining the
geologieal map.

The separatencss of the formations is less pronounced in the two di-
visions of the Coastal Plain, although the northeast-southwest trend of
the nearly horizontal beds produces a predominanee of the later Cenozoic
formations on the Eastern Shore and of the Mesozoie and early Cenozoic
deposits on the Western Shore.

In the Piedmont Plateau the twofold character of the province is
more marked geologically. On the eastern side of Parrs Ridge the
ancient sediments are highly metamorphosed by a development of new
textures and minerals due to the reerystallization of the material under
great pressure. This division is also marked by the presenecc of large
masses of granular igneous rock whieh eonsolidated at great depths be-
neath the surface of the earth. On the western side of the median ridge
the sediments are less metamorphosed and less thoroughly reerystallized
although their original textures have been more or less obliterated.
There is also marked lack of deep-seated igneous rocks which are here
represented by smaller masses of surface voleanies, both aeid and basie,
whieh have been less thoroughly recrystallized than their analogues in
the castern district. Along the western border of this western district,
between the Monoeaey and the mountains, the early Paleozoies have only
slightly ehanged, the blue limestones of the Frederiek Valley resembling
the contemporaneous limestones of the Hagerstown Valley farther west.
Immediately east of the mountains the earlier roeks are eovered with the
slightly inclined unmetamorphosed red and gray sandstones and eon-
glomerates of Mesozoic age and intruded by the diabase dikes of the

same period.
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The threefold division of the Appalaehian Region corresponds approxi-
mately to the threefold division in the sequenec of the Paleozoie strata.
The Blue Ridge and Great Valley are made up largely of Cambrian and
Ordovician beds, in places so developed or eroded as to expose the asso-
ciated igneous roeks; the Appalachian Mountains proper are made up of
sharply folded Silurian and Devonian strata, cach easily recognized by the
characteristic life-forms; while the Alleghany Plateau is mainly com-
posed of more gently folded later Devonian and Carboniferous deposits,
carrying the valuable eoal seams of the Cumberland basin.

Sueh, in brief, is the distribution of the geologie formations in Mary-
land and their conncetion with the easily rccognized types of surface
configuration oeeurring within the State. The sequenee is of remarkable
complecteness and of great interest on account of the many types of topo-
graphy and soils which the various formations produee. In the suecced-
ing pages the geologieal history of each of the three provinces—platean,
mountains, and eoast plain—will be traeed out in more detail. A some-
what different sequenee will be followed than in the preccding physio-
graphic sketch, the Piedmont Platean being considered first, as it is the
oldest, and then in order the Appalachian Region, which is next in age,
and finally the Coastal Plain, whieh is the youngest portion of the State.
Constant reference to the geological map will be found of service in fol-
lowing the descriptions which will be given.

THE PIEDMONT PLATEAU.

A elear understanding of the various formations found within the
limits of the Maryland portion of the Picdmont Plateau ean only be
gained through a consideration of the conditions present throughout the
great Piedmont area of eastern North America, whieh, as already dec-
scribed, is well recognized as a broad upland lying at the eastern slope of
the Blue Ridge, extending from Alabama northward as far as New
York. Throughout this region arc cxposed numerous highly erystal-
line gncisses and schists associated with crystalline limestone, quartzites,
and igneous roeks here and there covercd by Triassic shales and sand-
stones. Northward from New York the physiographic unity of the
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Piedmont Plateau is less evident but the same highly erystalline rocks
may be traced across New England to the Maritime Provinees of Canada.
Within this whole provinee the rocks are so crystalline as to make fossils
vare, while their structure presents some of the most puzzling problems
in American geology.

The deciphering of the various formations occurring within the Pied-
mont is still in progress and many arcas are yet unstudied, but the arcal
distribution of the various deposits throughout the territory north of
Virginia has been determined with sufficient accuraey to indicate the
various types of rock present.

STRUCTURAL RELATIONS OF THE PIEDMONT FORMATIONS.

A knowledge of the character of the major structures along the eastern
Atlantic coast from New Jersey southward and the position of the
Maryland deposits with respeet to these struetures is also necessary for a
proper understanding of the structural relations of the Piedmont deposits
of Maryland. The facts given below are familiar to students of Ameri-
can geology, but it seems desirable to restate them in relation to the
Piedmont rocks under discussion.

Among the more striking features of the continental structure along
the castern coast of the continent is the generally northeasterly trend of
the folds in the rocks constituting the Appalachians. This structure
holds for most of the territory from Alabama to Maryland and from
New York City northward to the Canadian boundary. In the regions
of Maryland and Pennsylvania, however, there is a marked deflection of
these parallel folds, with the result that they are found to frend in
Pennsylvania almost due east and west from the Maryland line to the
Delaware. Beyond the Delaware the formations gradually resume their
northerly trend.

Starting on the west with the faulted and sharply folded anticlines of
the Blue Ridge, bordered on either side by Cambrian rocks and asso-
ciated igneous masses, onc may pass successively eastward through Mary-
land across the gently eastward sloping limestones of the Frederick
Valley, which in turn, appear to dip under the so-called semi-crystallines
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or phyllites of the Picdmont. Between the eastern limits of the lime-
stones and the western boundary of the marbles of the castern division of
the Maryland Piedmont, in Frederick, Howard, and Carroll counties, is
an area which needs more study before its structure can be adequately
described. Preliminary work has, however, shown a vast mass of more
or less metamorphosed rocks including old voleanics, both acid and basie,
gneisses and schists, limestones and phyllites which are similar to the
rocks, of the eastern division of the Piedmont. These various rocks
show the same order of occurrence, but the manner in which this sequence
is repcated again aud again has not yet been deciphered. While the
detailed structure is not fully known, it secms probable that there exists
in this part of the State a very open general structure by which the beds
lic almost horizontal in their major folds, with a much compressed and
occasionally overturned subordinate structurc, which, because of the
numerous minor folds, give to the rocks an appearance of highly in-
clined and complicated folding.

East of Parrs Ridge the rocks are more crystalline and the folding
is a little more pronounced in its general features, with a change in the
strike of the axes of the major folds in conformity with the change of
direction in the contincental folding previously described. Between the
area of more open folding, just mentioned, on the northwest and the
cover of Coastal Plain deposits on the southeast onec may readily rccog-
nize in the Maryland area the broad synclinal trough of the eastern
phyllite belt and that of the Cockeysville marble, scparated by a dome-
like anticline of the Baltimore gneiss extending approximately from
Reisterstown to Jarrettsville. Still farther cast, separated from the
Cockeysville synclinorium in part by a southern anticlinal border of
Baltimore gneiss, is a broad zone of igneous rocks composed of gabbros,
granites, and other plutonic types which occupy most of the eastern
border of the Picdmont between Wilmington, Delaware, and Laurel,
Maryland.

Minor igneous masses are found with the same general trend, and
thesc are seen to be rather closely associated with the structure lines of
the region, occupying as they generally do anticlinal axes. This rela-
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tion to the structure lines is particularly well shown in the ease of the
long belt of serpentines extending from Laneaster County, Pennsylvania,
aeross the Susquehanna River almost to the nose of the northern anti-
eline of the Baltimore gneiss. Farther to the southwest, almost on the
strike of this antielinal axis, begins a long and somewhat narrow body of
granite extending from Sykesville, on the Baltimore and Ohio Railroad,
southward past Washington and thenee continuing probably as far as
the region about Fredericksburg, Virginia.

METAMORPHISM.

The older roeks of the Piedmont have suffercd more or less reerystal-
lization and textural modification since their formation. This meta-
morphism has not been uniformly distributed over the entire region,
but is mueh aceentuated in the eastern portion of the Maryland area,
where the rocks are thoroughly recrystallized and often lack in great
measure their original textures. The original clays and sands of the
sedimentaries have been changed to mieaceous schists, gneisses, and
quartzites and the various igneous rocks have been greatly modified in
texture and oeeasionally in mineralogieal composition. The textural
change which is most evident is a marked development of lamination or
schistosity whieh is to be notieed in all of the roek types. The ehange
from massive to schistose rocks has not been uniform over the entire dis-
triet or even over the more metamorphosed eastern section, but seems
to be loeally aecentuated along lines whieh probably indicate zones of
greater dynamic action.

The sehistosity developed in the rocks of the Piedmont partakes of
the general northeast-southwest trend of the province and varies in dip,
sometimes to the eastward and sometimes to the westward. It is present
in both the sedimentary and igneous rocks. In the latter, it is sometimes
so strongly developed that the resulting roecks, in small areas, present
the appearanee of metamorphosed sediments, although one may find all
gradations between the unaltered massive types and the equivalent fissile
schists. In the sedimentary roeks the sehistosity is developed to a de-
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gree which greatly obseures the original bedding and oftentimes renders
the determination of bedding-planes impossible.

The development of sehistosity is aeeompanied by a recrystallization
of the affeeted roeks, which may simply result in a new development of
the mineral speeies found in the original roek or in a molecular rearrange-
ment produeing many new minerals. Thus the gneisses arc composed
of reerystallized quartz, feldspar, and mieaceous material, while the
feldspars of some of the granites, the meta-rhyolites, gabbros, and dio-
rites have been changed to epidote, and the pyroxenes to fibrous or com-
paet hornblende. The new minerals usually lie with their longer axcs
parallel to the planes of sehistosity. In the ease of the mica-schists,
phyllites, and slates the original material has been changed to musco-
vite, chlorite, and quartz with aecessory minerals such as garnet, stauro-
lite, cyanite, ete.

RELATIONS OF THE EASTERN AND WESTERN DISTRICTS OF THE PIEDMONT.

The division of the Piedmont Plateau into an eastern distriet com-
posed of much metamorphosed, highly erystalline rocks, and a western
distriet characterized by less metamorphosed, so-ealled “ semi-erystal-

3 »
line,

roeks has long been rceognized but was first sharply emphasized
by the late Professor Williams in 1891, who regarded the castern area
as eomposed of roeks far more aneient than those in the western distriet
and that they extended westward, forming a floor upon whieh the younger
phyllites were deposited. He also believed that the eastern distriet had
already been mueh folded and metamorphosed before the phyllites had
been laid down. As a conclusive argument against the identity of age of
the semi-crystalline rocks of the western district and the holoerystalline
rocks of the eastern distriet, he summarized five points which have been
much weakened by later more detailed work in the area. There remain,
however, many notieeable differences between the roeks of the region
about Baltimore and those of Carroll, Howard, and Frederick counties
and the division into districts is still retained in the present discussion
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because of these differences, and also because the amount of knowledge
gained by the present Geological Survey is very different in respect to
the two districts. The castern district has been mapped in detail and
the facts regarding the geology of this region are now sufficient to deter-
mine many of the problems which this exceedingly complex region pre-
sents. The western district, on the contrary, because of the lack of
suitable maps, is much less completely understood and the statements
concerning it must be regarded as based upon much less satisfactory
information.

The rocks of the Piedmont of Maryland as a whole, may be divided
into several groups, the highly crystalline metamorphic sedimentaries of
the eastern district, with their associated igneous rocks, their less altered
equivalents of Cambro-Ordovician age in the western district, with their
associated voleanic rocks and the much younger sedimentary and ignecous
rocks of the Mesozoic. The various rocks which are most prominently
developed will be more fully discussed in the succeeding pages.

EASTERN DISTRICT.

The rocks of the eastern district of the Piedmont show a clearly
established scquence which may also be recognized, in part at least, at
many points in the less well-known western distriet. Similar sequences
in rocks of known age are recognized at many points in the Piedmont
areas of adjoining states and, while there are yet many unexplained diffi-
cultics, the assignments of geological age given in the accompanying table
appear to be those most in harmony with all the facts now at hand. ,

FORMATIONS OF THE EASTERN PIEDMONT PLATEAU.

SEDIMENTARY ROCKS.

Paleozoic.
Ordovician (?) ......civvviinenas Peachbottom slate.
Cardiff quartzite.
Wissahickon phyliites and schists.
Cambro-Ordovician (?) ...... . ... Cockeysville marble.
CAMDTIANT (7)) 5 srore ce o0 o5 o snorers oo s Setters quartzite and mica schist.
Archean.

Archean or Algonkian (?) ....... Baltimore gneiss (in part).
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IenEOUS Rocks.

Mesozoic.
Triassic ......... o b O I HE - Diabase.
Paleozoic-Archean ................... Acid volcanics (meta-rhyolite).
Pegmatite.
Peridotite, pyroxenite, and serpentine.
Granites.

Gabbro, norite, and meta-gabbro.
Baltimore gneiss (in part).

Highly Metamorphosed Sedimentary Rocks.

The rocks lying east of Parrs Ridge and forming the castern distriet
of the Piedmont, with the exeeption of a few dikes of Mesozoie diabase,
consist of metamorphosed sediments, and a diversified eomplex of in-
truded igneous roeks whieh have themselves been more or less meta-
morphosed from their original massive eondition to sehistose or lamni-
nated roeks. Each of the metamorphosed formations, beginning with
the oldest, will be diseussed in tnrn and then the varions igneous roeks
which represent one or more periods of igneous activity in a eommon
parent magma.

THE BALTIMORE GNEISs.—The oldest formation in Maryland is the

Baltimore gneiss, whieh oeeurs in several well-defined areas between the
Susqnehanna and Potomae rivers. The easternmost of these Baltimore
gneiss oeeurrences is within the area of Ceeil Connty, east of the Susque-
hanna River, and extends from this point southwestward, widening to an
area of five miles or more in breadth where it is overlain by Coastal
Plain deposits in Harford County. This formation is limited on either
side by igneous roeks. A northern outlier a mile or less in width ex-
tending for several miles southwestward from the Snsqnehanna River
probably represents a detached portion of this larger mass lying a little
to the south.

The second area of Baltimore gneiss is found in an antielinal dome,
15 miles long and 5 miles broad, lying on either side of the Northern
Central Railroad 10 miles south of the Mason and Dixon Line and 20
miles north of Baltimore. Three smaller areas oceur in the vieinity of
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Baltimore. Two of them are portions of anticlinal domes which are
either completely enclosed by overlying sediments or eut off by faults
and igneous rocks, while the third, underlying the northwestern part of
Baltimore City, is entirely surrounded by gabbro and other igneous
masses and is overlain in great measure by the Coastal Plain deposits.

The rocks in each of these areas consist ot highly crystalline gneisses
composed of quartz, feldspar, and mieca, with accessory minerals, which
are so distributed as to produce well-marked, gray banded-gneisses, the
individual bands of which vary from a fraction of an inch.to scveral
feet, the average thickness, however, being quite slight. Some of these
bands are highly quartzose, resembling a micaceous quartzite; others are
rich in biotite or hornblende, producing dark schists, which in a hand
specimen are indistinguishable from metamorphosed igneous masses.
Within the areas of Baltimore gneiss are also numerous small bodies of
metamorphosed granites and more basie igneous rocks, which have been
intruded into the gneiss and subsequently metamorphosed until they are
practically indistinguishable from it. The differences in character can
now and then be recognized, but it has not been found possible to carry
the mapping of these small igneous intrusions from one exposure fo
another.

Sometimes separated by an appreeiable unconformity and at other
times separated by no apparent line, the Baltimore gneiss, unless bounded
by igneous rocks or faults, is overlain by the next succeeding formation.

THE SETTERS QUARTZITE—The Setters quartzite occurs usually as a
narrow rim on the flanks of the areas of Baltimore gneiss, but is not von-
tinuous or always present. Thus in the easternmost arcas of Baltimore
gneiss previously described no Setters quartzite is recognized. It is
found, however, skirting the anticlinal dome of Baltimore gneiss in
northern Baltimore County, wlhere it occurs as a single band on the
eastern end of the dome and as a series of somewhat parallel ridges on
the northwestern slope of the anticline, where the contaet between the
underlying gneiss and the quartzite is near the present surface of the
country. On the southern slopes of the dome the quartzite is frequently
lacking along the western half, but is found in varying thickness along



108 REPORT oN THE PHaYSICAL FEATURES OF MARYLAND

the eastern part of the anticline. The quartzite also occurs in the smaller
anticline about a granite mass in the vicinity of Warren, just south of
the previously deseribed anticlinal dome.

Quartzite in Setters Ridge occurs as a continuous belt about the small
antielinal dome lying 10 miles northwest of Baltimore between the
Northern Central and Western Maryland railroads. The formation here
is of rather uniform thiekness and stands at a steep, sometimes over-
turned, angle on the flanks of the gneiss. Across the valley of Lake
Roland is. a similar, though less well-defined, anticlinal arch of more
eomplieated structure, along the side of which may be seen the Setters
quartzite, extending from the Northern Central Railroad on the west,
eastward as far as the nose of the anticline at Glenarm, where it passes
under the overlying formations, or is cut off by igneous rocks.

On -the western side of the Baltimore area, extending southward
through Howard County, may be found oeeasional exposures of Setters
quartzite between the gneiss and the marble. The work in this area has
not been eompleted, but it seems quite probable that the quartzite will be
found developed as a more or less eontinuous stratum lying between the
Baltimore gneiss on the east and the overlying marble on the west, as
it has already been reecognized in this position at many points.

The quartzite is a fine-grained, somewhat saecharoidal, thin-bedded
roek of white or cream eolor in its typieal development along Setters
Ridge. At this point the beds are usually separated by thin films of
muscovite or sericite in small sparkling flakes. On the surfaee between
the individual beds are black tourmalines, which have been more or less
disturbed, as is shown by the stretehing which they have undergone.
The Setters quartzite as a formation is, however, somewhat more variable
than was at first supposed from the study of the original locality on the
south side of Green Spring Valley. Loeally, the rock may become very
vitreous and massive. At other times, it becomes more argillaceous,
with a development of garnets, staurolite, and other aeeessory minerals.
The development of such minerals eauses this quartzite formation to
simulate in lithologic character the overlying Wissahickon miea-schist,
and at times oeeasions eonsiderable confusion. The more quartzose



MARYLAND GEOLOGICAL SURVEY 109

layers may be intimately interbedded with the more micaceous and gar-
netiferous ones toward the center of the formation, and the upper por-
tion of the formation when well developed may be highly mieaeeous and
garnetiferous. The development of this mieaceous phase of the Setters
formation is especially marked along the valley at Stringtown, in the
northeastern extension of the limestone valley near Glenarm, and in the
small antieline at Warren, especially near the mouth of Royston Branch.
In all of these instanees the micaceous member of the quartzite is seen
to underlie the marble and to overlie or to be interbedded with the more
quartzose phases of the Setters formation.

Tae Cockevsviiie Marsre—The maximum development of the
Cockeysville marble is found in the synelinorium lying between the anti-
elines of Baltimore gneiss and quartzite about 10 miles north of Balti-
more City, and on the flanks of the anticlinal dome northeast of Reisters-
town. It is here found underlying the Wissahickon miea-schist, and
overlying the quartzite, the various formations recurring at the surfaee
through numerous foldings, the eontaet between the marble and the adja-
eent formations lying very elose to the present surface of the country.
Southwest from these larger areas of Coekeysville marble the formation
may be traced with little or no interruption in well-defined valleys to the
vieinity of Clarksville, in Howard County. The details regarding the
southwestern exposure of the Coekeysville marble are not all worked out,
and it seems quite probable, from the faets at hand, that there is a fault
striking northwest and southeast and extending southeastward to a point
near Laurel.

The marble oecurring in these areas is in the majority of instances rich
in magnesium and should be called a dolomite. This is particularly true
at the type loeality, Cockeysville, but there are frequent ehanges in the
amount of magnesium present, and one often finds magnesium-free, or
magnesium-poor roeks in proximity to the dolomitie varieties. The
ehanges in eomposition are sharp and generally casily recognized by the
quarrymen, who are assisted by the faet that the dolomitie marble aver-
ages finer grained and richer in magnesium-miea than the better-hurn-
ing, magnesium-poor rocks. Attempts have been made by acid tests in
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the field to recognize some stratigraphic distribution of the magnesium
and calcinm-rich rocks, but these have failed. On the contrary, it has
been found that there are rapid, sharp alterations of the two types in a
way which strongly suggests that whatever dolomitization occurred must
have taken place prior to emergence from the sea and probably contempo-
raneously with the formation of the deposit. No fossils have been found
in the marbles, and as they are highly crystalline, it is very doubtful if
any will be found.

TuaE WISSAIIICKON PHYLLITES AND Scuists.—The position which
this formation holds in the stratigraphic scquence of rocks appears very
clear in the district under discussion, where in each instance it is appar-
ently younger than the marble and consequently younger than both the
Setters quartzite and the Baltimore gneiss. In contiguous arcas there
arc phenomena which suggest that this is not the true sequence and that
this formation is really older even than the Baltimore gneiss. Until this
suggested abnormal scquence can be established beyond reasonable doubt,
it seems wiser to hold to the relations which the Maryland area suggests.
The difficulty arises from two facts regarding the Wissahickon formation
as recognized in Maryland. The first is that while the apparently older
marbles and quartzites show few intruded igneous masses, the more
crystalline phases of the Wissahickon show them in abundance. This
is contrary to what might be expected but is, of course, a possible
circumstance. The second difficulty ariscs from the occurrence of highly
crystalline garnet-mica-schists and gneisses and less crystalline chlorite
and sericite schists. The line of separation between those two phases
may be drawn but the gradual change from one phase to the other is
more indicative of a gradation than of a fault such as would be required
if these rocks are older than the Baltimore gneciss; and the frequently
crenulated line of the contact, as found by Keith in Howard and Carroll
counties, also points to the adopted relationship.

The more crystalline garnet-mica gncisses and schists of the Wissa-
hickon lie cast of the broad phyllite, or less erystalline phase, which
extends southwestward from the Susquehanna River to southeastern Car-
roll County. The formation in this part of its development broadens
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from a narrow band at the Susquehanna River by increased folding
about the anticlines of Baltimore gneiss and synclines of Cockeysville
marble into a belt 10 to 15 miles broad as it crosses the Northern Central
Railroad. From this point it narrows somewhat to the southwestward,
and the area is occupied in large part by the large mass of granite pass-
ing from Sykesville southwestward to Washington and extending thence
many miles southward into Virginia.

North of the phyllite occurs a corresponding mass of the more crystal-
line Wissahickon schist. When, however, this is compared with the
rocks of the southern limb of the synclinorium, it is found that these
rocks average slightly less crystalline and less metamorphosed than the
corresponding rocks on the south. There is also a ecorresponding lack
of deep-seated igneous rocks. That they represent the same horizon
seems to be well established by the areal distribution of the various
masses, although it has been found impossible to carry the mapping of
individual beds more than a few miles along the strike, and henee it has
scemed inadvisable to attempt detailed representation on the maps. The
Wissahickon schists on the west side of the syncline of phyllites passes
southwesterly across the State, narrowing considerably in the southern
portion of Carroll County and widening somewhat in passing south-
ward to the Potomac River.

The areal distribution of the Wissahickon suggests an inereascd crys-
tallinity eastward and decreasing erystallinity westward. To the easts
ward are the deeper igneous rocks in large masses, on the west smaller
areas of surface volcanies. It remains to be seen whether the occurrence
of the more crystalline phases with deep-seated igneous rocks is the
cause of the inereased erystallinity or not.

The band of phyllite, sericitic, and chloritic schists forming a synelinal
trough extending from the Susquchanna southward, enters the State
from York County, Pennsylvania, continues as a belt, varying from 5
miles in breadth at the Susquehanna to about a mile at Whitehall, on
the Northern Central f{ailroad, whence it gradually widens southward
to an average breadth of 3 miles in the southern part of Carroll County.
The areal distribution indicates a synclinal trough of considerable extent
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and well-defined eharaeter, which is warped at its eenter, and plunging
northeastward and southwestward and reaching its maximum depth in
the vieinity of Delta, Pennsylvania, where the Cardiff quartzite-eonglom-
erate and Peachbottom slates are found folded within it. The southern
termination of this phyllite belt has not been mapped in detail and the
limits given on the geological map are provisional.

The roeks eonstituting the phyllite portion of the Wissahiekon forma-
tion are essentially serieitie, ehloritie, and oeeasionally taleose schists,
whieh elearly show their sedimentary origin, and have been less meta-
morphosed than the Wissahickon sehists already deseribed. Two views
are held regarding their relations to the eontiguous formation. They
may be regarded as an infolded eonsiderably younger series, as held by
the late Professor Williams, or they may represent a less metamorphosed
upper portion of the Wissahiekon formation. It seems probable that
there is truth in both views, and during recent years the impression has
developed that in Maryland they represent the upper portion of the Wis-
sahickon formation, which has been less metamorphosed, but that they
are not separated by any great interval from the more erystalline Wissa-
hiekon sehists whieh border them on either side, and from whieh they
eannot be separated by any sharp line.

When erossing the boundary between the two formations one may
reeognize within eomparatively short distances that a boundary has been
passed, but up to the present no sharp eontaets between the two por-
tions of the Wissahiekon formation liave been found.'

Tug CarpirF QuartziTe—The Cardiff quartzite and quartzose eon-
glomerate occur as a small and rather insignifieant formation in the
northeastern part of Harford County. They form a narrow band appar-
ently resting on the phyllite and underlying the Peachbottom slate,

1 The interpretation of the phyllites here discussed does not necessarily or
even probably apply to the more extensively developed phyllites of the western
district, though some of the latter may be equivalent to the phyllites of the
eastern district. Nor does it apply in more than a.general way to the corre-
sponding Hudson schists of Pennsylvania which are found as a continuation
of this belt on the south side of the Chester Valley in Lancaster and Chester
counties where the more schistose and less crystalline rocks are found imine-
diately above the limestone.




MARYLAND GEOLOGICAL SURVEY. PLATE VII.

GEORGES CREEK VALLEY, NEAR BARTON, ALLEGANY COUNTY.

VIEW OF APPALACHIAN SCENERY,






MARYLAND (GEOLOGICAL SURVEY 113

wrapping around the latter and extending beyond its southwestern limits
to the valley of Broad Creek. It is this formation which yields numer-
ous boulders along the base of Slate Ridge. It is seldom well exposed

and is of limited extent.

This formation may be represented in Rocky Ridge at the Rocks of
Deer Creek, but it has not been possible to establish this point and many
facts militate against the probability of sueh a correlation.

Tue PeacuporroM SLATE.—The Peachbottom slates extend as a
narrow strip within the limits of the Cardiff quartzite and pass beyond
it aeross the Susquehanna River into Lancaster County, Pennsylvania.
This formation is composed entirely of characteristic blue-black slates,
similar to the material put on the market, and the homogeneity of the
formation is now so complete that it is impossible to pereeive within it
any succession of sedimentary beds. It is usually considered, however,
that the eentral portion of the ridge differs somewhat from the sides, and
that this portion represents the uppermost member in a tightly pinehed
syneline.

The Peaehbottom slates have been somewhat questionably assigned
on doubtful fossil evidence to the Hudson River horizon of the Ordo-
vician. It may even be that these slates and the Cardiff quartzite be-
neath are only local variations in the great mass of phyllites or mieaceous
and ehloritie sehists of eontiguous areas.

Igneous Rocks.

The metamorphosed sedimentary roeks already described constitute
only part of the area of the eastern distriet of the Maryland Piedmont.
Into them have been intruded vast masses of molten material whieh have
eonsolidated for the most part into two main types, gabbro and granite,
with smaller masses of peridotite, pyroxenite, and their alteration pro-
duct serpentine, allied to the gabbros, and other smaller masses of peg-
matite and meta-rhyolite allied to the granite.

The geologieal period in which these masses were intruded is still
somewhat uncertain, depending upon the final determination of the age

of the Wissahiekon formation, but the manner in which they were

formed is rather satisfactorily established to be as follows:
8
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A large reservoir of molten material, slightly more silieious than the
gabbro, existed beneath the Piedmont region from New Jersey southward
at a great depth below the aneient surface of the earth and mueh helow
our present surface. During geologie time this material was gradually
separated into masses poorer and rieher in siliea than the average. The
former gradually eooled into what is now gabbro, the latter into our
present granite. The proeess of separation into parts eontinued pro-
dueing ultimately the extremely basie peridotites and allied rocks, and
the eorrespondingly highly silieious pegmatites and meta-rhyolites. The
gabbroie material was intruded in the then existing roeks in huge
masses, one of them extending over much of the territory from Trenton.
New Jersey, to Laurel, Maryland. The granitie material eonsolidating
slightly later formed the extensive areas of granite, and still later, toward
the end of this igneous aetivity, the more basie peridotites and pyroxe-
nites were produeed, and lastly the highly silieious residue formed pegma-
tite dikes whieh are widely seattered over the area in small masses.
These roeks eonsolidated many thousand feet beneath the existing sur-
faee, only the meta-rhyolite eonsolidating near what was then the surface
of the eountry.

Subsequent to the formation of all these rocks the overlying material
was removed by the degrading aetion of the streams, bringing the
deeply-buried masses to the surface as they now appear.

THE GABBRO, NORITE, AND META-GABBRO.—The oldest, as well as
the most extensive, of these igneous roeks which intruded the Baltimore
gneiss and other existing rocks is the gabbro. There are three main
areas of these rocks within the limits of the State—the Stony Forest area
of Harford and Ceeil eounties ; the great belt or sheet whieh extends from
the north of Conowingo, on the Susquehanna River, in a south-southwest
direction to Baltimore City; and the irregular intrusive area whieh is
mainly developed to the west of Baltimore and extends thenee as far
south as Laurel.

The gabbro and norite are rather fine-grained aggregates of hyper-
sthene, diallage, plagioclase (bytownite), and magnetite, with varying
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amounts of apatite and brown hornblende. The unaltered gabbros are
usually massive, heavy, and dark colored. With the alteration, the color
changes through a pale buff to the characteristic deep, reddish brown.
By an increase in magnesia the gabbros pass by transition towards the
peridotites and pyroxenites; or in alumina, to highly feldspathic rocks;
or in silica, to others which have free silica forming blue grains.

The action of pressure which has caused the recrystallization of the
gnciss and marble is also well marked in the gabbros. It has caused
the iron constituent, pyroxene, to change to another grcen mineral horn-
blende; and has in some cases left the rock as massive as at first, or
in other cases rendered it schistose. The resulting rock is called meta-
gabbro or gabbro-diorite. The change has always been most complete
where the mass of gabbro is small, as in the narrow beds which connect
the larger areas. This change is well shown along the Belair road near
Baltimore and in the Mt. Hope cut of the Western Maryland Railroad.

The gabbro offers great resistance to the ordinary processes of decom-
position, and hence its boulders are strewn abundantly all over the area,
which it occupics. It is at the same time so hard, so heavy, and so jointed
that it could not be quarried to any advantage as a building stone. The
loose blocks are much used for constructing stone walls or foundations,
and occasionally whole buildings are erected of them. This rock when
crushed furnishes oue of the best road-metals found in the State.

Tue GraniTes.—The second in extent and the first in commercial im-
portance among the igneous rocks of the eastern Maryland Piedmont are
the granites. They are found in richest development about Port Deposit
and Frenchtown on the Susquehanna River; at Woodstock and Ellicott
City on the Patapsco River; at Guilford on one of the branches of the
Patuxent River; near Washington on the Potomac; and in the great
lenticular area extending northward from the latter point to Sykesville
on the main linc of the Baltimore and Ohio Railroad. In these arcas
are active quarries furnishing high-clags building stonc. Besides these
major masscs are smaller ones, as at Cockeysville and Franklinville,
which have not been developed commercially.

The term granite is here used in its broader and more familiar sense
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for the large and common group of granular rocks which are usually of
a somewhat mottled light gray or pink color and almost always carry
two miuerals, quartz, and feldspar, as essential constituents. DBesides
these which constitute the mass of the rock, there are dark colored iron-
bearing minerals, such as black mica, or biotite, hornblende, and ocea-
sionally pyroxene. Iach of these may be distinguished by the eye un-
aided by the lens, and besides there arc many others only recognizable
with the aid of the microscope. The term includes rocks technically
known as granite, granitite, monzonite, diorite, et cetera.

The areal distribution and economic characteristics of the granites
are more fully treated under the discussion of the building stones among
the Mineral Resources of the State.

THE PERIDOTITE, PYROXENITE, AND SERPENTINE.—The third type of
eruptive rocks ‘Which penetrated the gneiss complex is younger than the
preceding, but genetically allicd to the gabbro. These two types are
connected by many intermediate varieties; and these more basic rocks,
which break through the gabbros as well as through the gneiss, may be
regarded as having resulted from the gabbro magma which had become
relatively poor in alumina, or in alumina and silica. The abscnce of
alumina would prevent the formation of feldspar, and hence in the
first case crystallization produced an aggregate of pyroxene (bronzite
and diallage) called pyrozenite (websterite); while in the second case
an aggregate of olivene and pyroxenme with more or less magnetite was
the result. This type is called peridotite (lherzolite).

The two non-feldspathic types of eruptive rocks, pyroxenite and peri-
dotite, arc peculiarly subject to alteration. The pyroxene, when it occurs
alone, tends to pass into secondary hornblende, and this in turn gives
rise to tale. This is the origin of some of the extensive beds of steatite
in eastern Maryland and Virginia. The talc is always mixed with more
or less pale fibrous hornblende (tremolite) and chlorite. When, as in
the peridotite, olivene accompanies the pyroxene, especially if it is
bronzite, the rock tends to form serpentine instead of tale. The serpen-
tine also contains secondary hornblende formed from the diallage.

Both types of non-feldspathic eruptives are very intimately associated.
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They usually do not cover large areas, but occur in small lenticular
patches. Varieties intermediate between the two extremes are common, so
that the two alteration products, steatite and serpentine, are even more
intimately mingled than the rocks themselves. These ultra-basic rocks are
most abundantly developed in the serpentine area of Harford County
which extends southwesterly across a corner of Cecil County from the
“ State line” scrpentine area of Lancaster County to the vicinity of
Jarrettsville. Other areas of considerable extent occur northwest of
Baltimore, as at Bare Hills and Soldiers Delight, and in Montgomery
County in the vicinity of Gaithersburg.

TaE PreMaTiTE—The pegmatites, which are coarse-grained aggre-
gates of quartz, feldspar, and occasional accessory rarer minerals, prob-
ably represent the last products of the consolidation of the magmatic
reservoir from which all the igncous rocks of this region were originally
derived. They are the richest in silica, alumina, and the alkalies, poorest
in iron and magnesium, and coarsest in grain. Thesc featurcs suggest
that they were formed when the residual magma, still highly heated, was
scarcely more than an aqucous solution of the constituents which these
rocks contain. They fill the cracks due to the contraction of the cooling
rocks or orogenic movements, and are found most abundantly along the
borders of the other igneous inasses. This is espeeially true for the
cdges of the serpcntine and gabbro masses and on the borders of the
granitic arecas. They occur irregularly through the rocks and their
presence is usually indicated by an abundance of boulders or white chalk-
like streaks in the roadside cuttings. They are abundantly developed in
the valley of the Patapsco in Baltimore, Howard, and Carroll counties
and along the Susquehanna in the vicinity of Castleton and Conowingo;
where they are of sufficient size and purity to become of some com-
mercial importance as the source of feldspar and “ flint ” used in pottery
works.

TaE Acip Vorcanics (META-RHYOLITE).—Along the lower Susque-
hanna gorge in the vicinity of Frenchtown and Havre de Grace are a
few dark colored rocks of greenish hue due to their contained epidote.
These “greenstones” occur in small dikes cutting the adjoining rocks
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and may be traced away from the river on either side but especially to
the eastward in Cecil County where they are more abundantly developed
in the Principio Valley and at “ Gilpin Rocks ” near Bay View. At first
sight, they appear rich in iron-bearing minerals and not unlike the
gabbro, but chemical and microscopical analyses show that they are in
reality old lavas of the composition of granite, i. e., rhyolites, which have
been changed by the vicissitudes to which they were subjected during the
long history of earth changes which this region has undergone. They
are of little arcal importance but are of considerable interest since they
represent almost the only evidence of former voleanic activity in the
castern district of Maryland.

THE Mzsozoric DiaBasE intrudes all of the older erystalline rocks in
a serics of dikes that may be traced with occasional interruptions across
the entire eastern district of the Piedmont. The first of these series
enters Cecil County from Pennsylvania and extends into Harford County.
A second series enters the State near the Harford-Baltimore County line
and may be traced across the latter county into and across Howard
County. The rock is a typical Mesozoic diabase presenting no unusual
fcatures. It is seldom well-exposed, the courses of the dikes being
marked by deep red soil and dark red or brown rounded boulders of
“trap.” Occasionally these arc sufficiently abundant to warrant their
eonsideration as a source of road metal.

WESTERN DISTRICT.

The rocks of the western district, while niuch less thoroughly known
than are those of the castern district, show among themselves a sequence
which is strikingly in harmony with that discovered in the castern
district. Although the separation into two districts may be either tem-
porary or permanent according to the results of later work, it seems
advisable at the present timec to retain them and the line is drawn
arbitrarily along a geological line traced by Mr. Keith in his work in
Montgomery and Frederick counties. On the castern side of the western
district the rocks are scarcely distinguishable from those of the eastern
district, but in the western part of the district the rocks are much less
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metamorphosed. There the limestones of the Frederick Valley and the
underlying quartzite of the mountains are indistinguishable from the
eorresponding roeks on the western side of the Blue Ridge. Moreover,
the limestones are fossiliferous and show elearly that their age is Cambro-
Ordovician—the same as that of the limestones of the Shenandoah Valley.
The rocks of the eastern side of the distriet are progressively more
metamorphosed eastward and are praetieally devoid of fossils, although a
few doubtful forms were found near Frederick Junetion years ago. The
natural interpretation is that these rocks are younger than the lime-
stones of the Frederick Valley sinece the latter are dipping to the east-
ward beneath the mass of micaeceous argyllites and sandstones. The
frequent appearanee of limestone valleys indicates that the strueture is
not simple and the finding of voleanie roeks similar to those of the Blue
Ridge requires that judgment regarding the aetual age of these eastern
roeks be held in abeyanee until the area has been mapped in detail.

At the present time it is possible to reeognize the following types of
rocks :

FORMATIONS OF THE WESTERN PIEDMONT PLATEAU.
SEDIMENTARY RoOCKsS.

WESTERN SIDE. EASTERN SIDE.
Mesozoic.
EIASSIC " .o e sae s oes Newark Formation.
Paleozoic.
Cambro-Ordovician ...Shenandoah Schists and
Limestone Argyllites
Marbles and
Limestones.
Cambrian............. Weverton Quartzites and
Sandstone. Schists.
Iexeous Rocks.
Mesozoic.
IRDINSSAC | oo oo ve v oeiele Diabase. Diabase.
amehieam, .o . e Basic volcanics. Basic and
Acid volcanics.} Acid volcanics.

The sneceeding discussion for eompleteness ineludes a few statements
regarding the rocks of the Blue Ridge. the eastern base of which is gen-
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erally considered the western limit of the Piedmont Plateau. A eom-
plete discussion of this region has already been given by Mr. Keith
and a summary statement may be found in the succeeding pages.

Sedimentary Rocks.

THE QUARTZITES AND ScHISTS.—Areas of quartzite, chiefly in ridges
more or less timbered, have been occasionally found in the prelimi-
nary study of the western district of the P’iedmont. They appear to be
similar lithologically to the Weverton sandstones of the mountains on
the west. The stratigraphie position of these silicious rocks, with rela-
tion to the marbles and limestones has not been established. At times
they appear to be above the latter and at other times below them. 'The
more detailed work of the future will probably show their true positions
and it is quite possible that there are several quartzose layers situated at
different horizons.

The schists of the region include many of the more metamorphosed
areas of what were formerly called phyllite, and future work will doubt-
less show considerable diversity of character in the rocks which are here
united as a single unit. 1t is known that among them are both acid
and basic voleanics, some of which have been distinguished upon the map.
The main mass is composed of highly argillaceous micaceous rocks which,
on disintegration and decomposition, form the “isinglass’ soil of the
region.

Tre MarBLES.—The highly caleareous rocks here referred to embrace
those lying east of the Frederick Valley. They are more crystalline than
arc those of the latter locality and are, so far as is known, devoid of
fossils. Whether or not they arc local areas of more highly metamor-
phosed limestones of Shenandoah age has not been definitely settled, but
this conclusion appears to be the one naturally suggested by the areal
distribution of the marble exposures.

These marbles, which are frequently beautifully colored, occur in long
narrow valleys, especially in the region of the Western Maryland Rail-
road. Exposures are few, owing to their relative weakness, and most
of the areas underlain by these rocks arc excellent farming lands. In
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the marbles, especially when they are associated with volcanie rocks, are
small deposits of lead and eopper, but no one of these appears to be
profitable under present market eonditions.

Tue Scmists AND ArGyYLLITES.—Clearly overlying the marbles and
scparated from them by uneonformities are certain schists and argyllites,
part of the mass formerly called phyllites. The areal distribution of
these overlying argillaceous rocks has not been determined and even the
lithologie eriteria for separating them from the older schists lying un-
conformably under the marbles have not been recognized. The work of
discriminating these two lithologieally similar formations and the deter-
mination of their areal distribution cannot be accomplished until topo-
graphic maps have heen made for Carroll, Frederiek, and Montgomery
eounties. Until that is done it is neeessary to regard them as members
of a complex whose relationships are yet to be deciphered.

TrE WEVERTON SANDsTONE.—Isolated areas of quartzitic sandstone
similar to the sandstone of the mountains are developed along the eastern
side of the Monoeaey Valley in Frederick County. The most extensive de-
posit of this formation occurs in Sugar Loaf Mountain, near the boun-
dary of Montgomery County. Here the sandstone is very homogeneous,
fine grained, and compact, and very light in color. This formation con-
tinues towards the north in a few insignificant patehes, and similar
quartzites of undetermined correlation occur at several points in the
western Piedmont.

THE SHENANDOAH LiMEsToNE.—Along the extreme western border of
the plateau eountry in the Frederiek Valley is an extensive development
of Shenandoah limestone similar to the more extensive development of
this formation in the Hagerstown Valley. This limestone has been
largely worked for agrieultural and struetural lime and by its disinte-
gration high-class farming lands have been produced.

Tne Newark FormatioN.—The roeks of Triassic age are mainly
confined to the western margin of the Piedmont Plateau and are repre-
sented by both sedimentary and eruptive materials. The deposits of the
Newark formation unconformably overlie the limestone and phyllite
which have been above deseribed and eover a eonsiderable area. Be-
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ginning as a belt some ten miles in width in northern Carroll and
Frederick counties, the formation gradually narrows toward the south,
until in the region of Frederick its full width does not cxceed one mile,
while at one point directly to the west of Frederick the continuity of the
beds is completely broken. Farther southward in western Montgomery
County the belt of Newark deposits again broadeus to a width of several
miles.

The rocks of this formation consist largely of red and gray sandstones
and conglomerates of both silicious and calcareous varieties. The finer
grained and dceper colored deposits generally have their individual ecle-
ments united by a ferruginous cement, while the calcareous conglomerate,
which is largely made up of rounded limestone pebbles, is generally im-
bedded in a reddish matrix. All of the deposits present structures which
indicate that they were formed in shallow water, the coarse conglom-
eratcs, the ripple-marked surfaces, and the tracks of animals all pointing
indisputably to this conclusion.

Igneous Rocks.

THE Basio VoLcaxics in the Piedmont and in the mountains scem
to be remarkably alike. They are essentially bluish-green with white
masscs of epidote and quartz which on exposurc become dull gray or
yellow. The honeycombed or amygdaloidal character of many of the
masscs increases the individuality of these rocks which wusnally form
rough surfaced ledges or areas thickly strewn with characteristic bould-
ers. The original character of these basic voleanics was that of a diabase
or andesite, but the subscquent metamorphism which they have suffered
has often rendered them schistose and obscured their original appear-
ance. Several more or less parallel and extended areas of these epidotic
rocks will doubtless be found in the western district of the Piedmont,
where they are usually noticeable as low ridges or rocky outerops.

TaE Acmp VoLrcanics.—When only slightly metamorphosed, as in
certain localities in the Blue Ridge, the acid volcanics are close-grained,
dark bluish-gray or purplish rocks, frequently speckled with small feld-
spar phenocrysts. In the Piedmont occurrences, however, these highly
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silicious voleanies have usually been modified by pressure until, in ex-
treme instanees, they are fissile slates. In the quarry, they may appear
solid and massive and fleeked with feldspars, but even here the sehistosity
is generally evident. The more metamorphosed phases of these acid
voleanics—imeta-rhyolites—have often been overlooked among the phyl-
lites, and subsequent detailed mapping in Frederick and Carroll eounties
will doubtless show them more abundant than has hitherto been thought.
They usually earry more or less potash, whieh faet, with their easy disin-
tegration, explains the excellence of the soils whieh they produee.

These same rocks oeeupy eonsiderable areas in the mountains but here
their higher altitude and inaecessibility render them less important.
The uneonformity between these phyllitie meta-rhyolites and the over-
lying roeks is seen by the frequent absenee of one or more of the younger
formations.

THE DiaBasi.—The sandstones and shales of the Newark formation,
as well as the rocks of earlier age, are found penetrated by dikes of the
igneous roek diabase. These dikes extend aeross the area, for the most
part, in a north-south direction, and throughout eentral Frederiek and
Carroll eounties, where the eovering of sandstones and shales has been
removed, are found penetrating the limestones and phyllites. It seems
probable that the dikes, referred to as oeeurring in the eastern division
of the Piedmont Plateau, are of eontemporaneons origin. The diabase
s -loloerystalline and is eomposed chiefly of plagioelase and pyrozene
with olivene and magnetite. The roeks penetrated have been at times
considerably metamorphosed by tle molten roek, whieh was foreed into
their fissures, generally with a hardening of the beds by partial solidifi-
eation and re-erystallization. The diabase deeomposes with eonsiderable
rapidity, although the surfaee is generally eovered with large bonlders
of undeeayed material whieh show charaeteristie weathering.

THE APPALACHIAN REGION.

The geology ~f the Appalachian Region, as in the ease of the Piedmont
Plateau, eannot be fully eomprehended without taking into eonsidera-
tion the great belt of whieh it formus a part. The beds of sediments which
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form the limestones, sandstones, and shales of the Appalachian moun-
tains were deposited in a wide, long trough, which once extended from
north to south throughout the region now occupied by the mountains.
This trough was undergoing gradual depression through most of Palco-
zolc time, until many thousands of feet of conformable beds had accu-
mulated in it, mainly as the debris of a continental mass lying to the east.

This vast accumulation, at the close of Palcozoic time, was so com-
pressed as to be forced up into a series of great folds. The present
Appalachians are mercly the remains of these ancient folds worn down
by natural processes through many successive periods. 1t is by no means
certain that the mountain crests ever stood higher than at présent, for
from the moment the land rose above the sca the forces of denudation
became active, and with varying intensity have continued to the present
day. The great folds have been from time to time planed down, to be
again sculptured as the result of elevatory movements. The compressive
force which raised these mountains probably acted from the east toward
the west, since the most intcnse disturbance is always observable in the
castern portion of the range and dies away gradually into the central
plains. A secondary result attributed to this action from the east, is
that all the folds are tipped toward the west and all the great faults
show a thrust in the same direction. In consequence of this the older
sediments are toward the east and the younger toward the west, although
the more or less abrupt folds into which they were thrown, when raised
into a mountain chain, have since bcen cut off by erosion in such a
manner as to show a repeated succession of strata and at the same time
to present in portions of the castern border area rocks of still earlier age.

The section made by Maryland across the Appalachian system between
the Frederick Valley and the western line of Garrett County presents
an almost complete series of these various formations. As has been
already pointed out, the mountain system of Maryland is divisible into
three distinct physiographic and geologic districts, but as the features
of each division appcar to some extent repeated in thai which is adja-
cent to it, it seems more desirable to treat the geology of the Appalachian
Region as a unit, and describe under cach formation its distribution,
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character, and structure. Reference to the map will show the relations
which these formations bear to the several geographie divisions.

The following divisions are recognized in the rocks of the Appalachian
Region:

FORMATIONS OF THE APPALACHIAN REGION.

SEDIMENTARY ROCKS.

Paleozoic.
Permian (?) ......... Dunkard ..............
Carboniferous.
Pennsylvanian ..... Monongahela ..........
Conemaugh ...........
Allegheny ........... J
Rottsville ...0. 5. . . o6k,
Mississippian ...... Mauch Chunk.
Greenbrier.
Pocono.

— Coal Measures.

Devonian.
Upper Devonian ....Hampshire.
Jenuings.
Chemung.
Portage.
Genesee.
Middle Devonian ...Romney.
Hamilton.
Marcellus.
Lower Devonian ...Oriskany.
Helderberg.
Becraft.
New Scotland.
Coeymans.
Silurian ........ Selor. Gayugar
Manlius.
Salina.
Niagara.
Clinton.
Tuscarora.
Juniata.
Ordovician ........... Martinshurg.
Shenandoah (upper part)
Cambrian ............ Shenandoah (lower part)
Antietam.
Harpers.
Weverton.
Loudon.
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Iexeous Rocks.
Paleozoic-Archean....... Granites.
Basic volcanics.
Acid volcanics.

SEDIMENTARY ROCKS.
The Cambrian Period.

The rocks of the Cambriau arc confined to the eastern division of the
Appalaehian Region, previously deseribed as comprising the Blue Ridge
and Great Valley, aud eover considerable arcas in Frederick and Wash-
ington counties. They eonsist of sedimentary materials that have been
mueh metamorphosed since they were deposited, and also subjeeted to
marked struetural disturbanees, rendering their relations at times diffi-
cult of interpretation. Five divisions have been recognized in the
scquence of Cambrian deposits, known respectively as the Loudon, Wever-
ton, Harpers, Antietam, and Shenandoah formations, the latter, however,
being also in part of Ordovician age.

TuE Loupox ForMarioN.—The Loudon formation, so called from
its typical development in Loudon County, Virginia, is represented in
Maryland in long narrow belts of roek accompanying the mountain
ridges, and is found in the Catoctin Mountain, the Blue Ridge, and the
Llk Ridge. The deposits eonsist largely of a fine dark slate with lime-
stones, shales, sandstones, and eonglomerates. The eoarser and thicker
deposits are found in narrow synclines upon the surface of the pre-
Cambrian rocks; the thinner and finer beds are in the synclines, which
are overlain by the Weverton sandstone. The limestones occur in the
form of lenses in the slate and are best developed along the eastern side of
the distriet just to the west of the Catoetin Mountain, where they are gen-
crally highly mctamorphosed. Beds of sandstone oecur in the Loudon
formation, although more prominently developed to the south of the
Potomae River. The thickness of the formation is very variable, ranging
from a few to over 500 feet.

The formation as a whole has been mueh metamorphosed, alteration
being most apparent in the argillaccous beds, which have been ehanged
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into slates and schists, all traces of the original bedding being frequently

lost. The slate readily decomposes, forming low ground, but the more
silicious rocks commonly occur as small hills or ridges.

TaE WeverroN Foryarion.—The Weverton formation, so called from
its occurrence near Weverton, at the point where the Blue Ridge reaches
the Potomac River, consists of massive beds of fine, pure sandstone,
quartzite, and conglomerate. They are usually white, the coarser beds
somewhat gray. In the Blue Ridge the sandstones are streaked with
black and bluish bands. The deposits are mainly composed of quartz
grains, which are well worn and are washed quite clean of finc argillaccous
materials. They at times show cross-bedding, which indicates that the
formation was largely laid down in shallow water. The thickness of the
formation is quite variable, between 200 and 300 fect.

The Weverton sandstone has been subjeeted to but little metamorph-
ism, as the quartz particles which comprise the deposits do not afford
materials which admit of much alteration. Slight schistosity is evident
in the southern part of the Catoctin Mountain. The sandstone decays
slowly and generally forms projecting ledges on the surface of the
country.

THE HarPERS ForMATION.—The Harpers formation, so called from
its typical occurrence at Harper’s Ferry, is composed largely of sandy
shales with a few sandstonc layers imbedded in its upper portion. The
shales are of a dull bluish-gray color when fresh, and weather to a light
greenish-gray. Argillaceous materials predominate, with frequent small
grains of quartz and feldspar, while other materials derived from the
pre-Cambrian voleanies appear sparingly. The thickness of the Harpers
formation is difficult to determine, owing to the absence of any complete
section of it. Its outcrops are cverywhere included between faults which
have cut off intermediate thicknesses. It has been estimated, as the

result of a number of mecasurements, to have a probable thickness of 1200
feet.

The shales have been subjected everywhere to considerable alteration,
the feldspathic materials being partially re-crystallized into quartz and
mica, with the development of schistosity. The metamorphism is much
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more pronounced along the eastern border, in the Catoctin area, where
the change has proceeded so far as to produee a miea-sehist in which
small quartz lenses are developed between the layers. Deeomposition
has affeeted the shale to eonsiderable depths, the argillaceous materials
furnishing a suffieient amount of elay to produce a soil of some value,
but on steep slopes it is easily washed.

Tur AxTreram Formarion.—The Antietam formation reeeives its
name from Antietam Creek, along the tributaries of which the deposits
of this formation arc most typically developed. The rock is a sandstone
whieh grades below by gradual transitions into the Harpers shale. The
sandstone is eomposed of small grains of white quartzite well worn and
sorted, and it contains a small pereentage of earbonate of line. Its color
is almost invariably of a dull brown. It is more fossiliferous than the
othier Cambrian formations, remains of trilobites being not uneommon.
The formation has a thickness of about 500 fect.

The Antietam sandstome shows little alteration in its typieal area,
but cast of Catoctin Mountain there are some very silieious sehists that
may possibly represent it. The more calcareous varieties weather read-
ily, but numerous blocks of the sandstone generally strew the surfaee.

Tue SHENANDOAH ForMATION (lower part).—The Shenandoah for-
mation, so called from the fact that it forms the floor of the Shenandoah
Valley, a part of the Great Valley above described, is composed of a
serics of blue and gray limestones and dolomites in which are locally
slates and sandy shales imbedded. In eertain places in eastern Wash-
ington County beds of pure fine-grained white marble are also found.
The thickness of the entire Shenandoah formation is estimated to reach
approximately 5000 feet. The upper part of this formation is of Ordo-
vician age as shown by numerous fossils, while the lower part is to be
referred to Cambrian time. The recent work of G. W. Stose of the U. S.
Geological Survey in the near-by regions of Pennsylvania has shown the
possibility of dividing the Shenandoah formation into independent strati-
graphie units so that the term Shenandoah formation will probably in
time be retained only as a group name. The following divisions have
been referred to Cambrian time.
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Tomstown Limestone.—Drab to white magnesian limestone. Thick-
ness of this and following division 1500 feet.

Waynesboro Shale and Sandstone.—Purple to gray shale and flaggy
sandstones. Lower Cambrian fossils at the top.

Elbrook Limestone.—Massive bluish gray magnesian limestone with
some red and green shale and ehert beds. 2000 feet thiek.

Knox Limestone (lower part).—Drab magnesian and silicious
limestones with limestone eonglomerate at the base. Upper Cambrian
fossils below. Entire division 1000 feet thick.

The limestone deposits have been but little altered, but the shaley
beds have been gemerally more metamorphosed with the production of
miea, whieh causes a more or less elearly defined sehistosity. The decay
of the limestone through solution has left an insoluble residuum of red
elay, through which protrude at times beds of harder materials. The
more rapid solution of the Shenandoah limestone than the rocks of the
other formations has produced the broad fertile Hagerstown Valley.
Similar deposits also underlie much of the Frederick Valley as well.

The Ordovician Period.

The rocks of the Ordovician period occur in both the Frederick Val-
ley and the Great Valley in association with the Shenandoah formation
(lower part) just described. They consist of sedimentary materials that
have been on the whole less metamorphosed than the Cambrian roeks.
They have been mueh folded and at places are faulted. This period
eomprises two divisions known respeetively as the Shenandoah (upper
part) and Martinsburg formations.

THE SHENANDOAN ForMATION (upper part).—The Shenandoah for-
mation, which has already been described in the previous paragraphs as in
part of Ordovician age, eontains an abundant fauna of fossil braehio-
pods, gastropods, corals, and erinoids in its upper members. The line of
separation between the Cambrian and Ordovician portions of this forma-
tion cannot always be definitely determined.

The upper part of the Shenandoah limestone of Ordovieian age has

been divided as follows by Mr. Stose:
9
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Knox Limestone (upper part).—Drab magnesian and silicious lime-
stones containing Beekmantown fossils. Entire division 1000 feet thiek.

Stones River Limestone—Homogeneous, dove-colored, pure lime-
stone, somewhat fossiliferous, 900 feet thick.

Chambersburg Limestone—Crystalline fossiliferous limestone of
Blaek River age 200 feet thick.

Tue MARTINSBURG FormatioN (Utica-Hudson River), so called from
its typieal development in the vicinity of Martinsburg, West Virginia, oc-
curs in several areas along the western border of the Hagerstown Valley
and in the region immediately adjacent to it upon the west. This for-
mation eonsists of sandstone and of black and gray ealcareous and argil-
laceous shales which are fine grained and show but slight variations
within the Hmits of the State of Maryland. The shales bear from five
to twenty per cent of carbonate of lime. The deposits were formed in
shallow seas which abounded in graptolites, corals, brachiopods, and
trilobites which have left abundant fossil remains. The fauna comprises
that of the Utica and Hudson River shales of New York. The thiekness
of the formation varies from 700 to 1000 feet.

There has been but slight alteration in the shale, which is usually not
sufficient to obscure the bedding which, however, was never sharply
marked. The rocks of this formation have suffered considerable decay
as the result of the solution of the carbonate of lime contained in them.

The Silurian Period.

The rocks of the Silurian period occur to the west of the deposits of
Ordovician age just deseribed, entering into the formation of the Appa-
lachian Mountains in association with strata of Devonian age. They
have been less metamorphosed and less faulted than the strata of the
older formations. Five divisions have been recognized in the sequence
of Silurian deposits, known respectively as the Juniata, Tuscarora, Clin-
ton, Niagara, and Cayuga formations.

TuE Juxiata Formation (red Medina), so called frem its typieal
oecurrence upon the Juniata River in Pennsylvania, is limited to the
western portion of the central division of the Appalachian Region, in
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western Allegany County. It is best developed in “ The Narrows™ of
Wills Mountain, to the northwest of Cumberland. The formation con-
sists of alternating shales and sandstones of a deep red color. No fossils
have been observed in it in Maryland. The formation has a thiekness
in Wills Mountain, of at least 550 feet.

Tue Tuscarora FormatioNn (white Medina), so ealled from its typi-
eal development in Tusearora Mountain in Pennsylvauia, is found at
widely separated points in the Appalaehian district. Upon the east it
enters into the formation of North Mountain, the most eastern ridge of
the central Appalachians, and upon the west forms Wills Mountain just
to the west of Cumberland, and also oceurs at several points in the inter-
vening eountry. The roek is ehiefly sandstone, which is hard and mass-
ive, generally white or gray in color, and consists for the most part of
eoarse quartz grains. Iew fossils have been found in the Tuscarora
formation, but it is the probable equivalent of the white Medina sand-
stone of the north. The thickness of the formation is 287 feet on Wills
Mountain. The deposits of the Tusearora formation have been sub-
Jeeted to little alteration and the hard sandstone stands out as ridges
npon the surfaee.

THE CrixToN FormaTiox (Rockwood) is named from its typieal ex-
posure at Clinton, New York. It is confined to the central Appalachian
Region, oceurring in three, narrow, isolated belts west of Maneoek,
Washington County, and in three V-shaped areas in Allegany County
about the Wills Mountain, Evitts Mountain, and Tussey’s Mountain
antielines. 1t is eomposed of shales of a grayish-olive to reddish color
interbedded with thin sandstones, which give place to thin-bedded lime-
stones near the top of the formation. Two beds of iron ore (hematite)
of a deep red eolor are contained in it, one G inches to 30 feet thiek
oeeurring near its base, and another about 1 foot thiek near its summit.
The latter usually overlies a heavy quartzitie sandstone. The original
charaeter of these two bands of iron ore was probably that of a highly
ferruginous fossiliferous limestone fromn whieh the caleium carbonate
has been removed by solution. The shale between the iron-ore beds
usually suffers mueh erosion, producing characteristie valleys. Fossils
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are numnerous in the iron ores and oeceur very abundantly in the upper
shales and limestones. The thickness of the formation varies from 500
to 600 feet.

THE Niscara Formariox (Lewistown, lower part), is named from
its typical exposure at Niagara Falls, New York. It overlies the Clin-
ton formation, surrounding the outerops of the latter at the localities
cited above. Tts lower part consists of thin-bedded, blue limestones with
partings of grecnish-gray to blaek shale. The shales beeome thieker and
preponderate over the limestones in the upper part of the formation, its
summit being formed by a heavy bed of sandstone whieh is often very
ferruginous and whieh weathers into eharaeteristie ridges. This forma-
tion eontains numerous fossils, whieh oceur chiefly in the calcareous
shales and limestones, being espeeially abundant in the latter. The
Niagara formation has a thiekness of about 250 feet.

THE Cayucsa FormaTioN (Lewistown, middle part), is named from its
typieal exposure at Cayuga Lake, New York. It is confined to the
central Appalachian Region, oeeurring in Washington County both east
and west of Haneock, and in Allegany County upon the Wills Mountain,
Evitts Mountain, and Tussey’s Mountain anticlines. It consists of im-
pure limestones and shales. Two divisions are reeognized in it, termed
respeetively the Salina and Manlius members of the Cayuga formation.

The Salina member, so named from its typical exposure at Salina,
New York, is the lower division of the Cayuga formation. It eonsists
of impure limestone and shales, the latter having a prevailing greenish
tone. It contains four cement beds, some of which have been exten-
sively worked for the manufacture of cement, rendering the Salina for-
mation of mueh commercial importance. In the region about Haneock
the lower strata of this member have a deep red color, a feature not
observed further west. Minute crustacea, termed Ostracods, abound in
certain strata, other fossils being rare. An excellent exposure is to be
seen at Pinto, Allegany County, where the Salina has a thickness of
1125 feet.

The Manlius member is named from its typieal exposure at Manlius,
New York. It overlies the Salina member with which it is associated
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at the localities named above. It consists of thin-bedded, impure lime-
stones, which become shaly in their lower third. It passes into the
Salina beneath and into the Helderberg formation above, without
marked change, being separated from them by differcnces in its fossils.
The latter are numerous, including many new and interesting species of
Cystids. Excellent exposures occur at the Devil’'s Backbone in Allegany
County and in the quarries at Keyser, West Virginia. This member
has a thickness of about 110 feet. :

The Devonitan Period.

The deposits of Devonian age enter, together with the Silurian rocks,
into the formation of the central division of the Appalachian Region,
and together with the Carboniferous deposits, into the formation of the
Alleghany Plateau. They consist of sedimentary materials that have
been but little altered since they were deposited, although in places
subjected to considerable structural disturbances. Three divisions are
recognized in the strata of Devonian age known respectively as the

Tower Devonian, Middle Devonian, and Upper Devonian.

Lower Devonian.

The deposits of Lower Devonian age comprise two divisions known
respectively as the Helderberg formation and the Oriskany formation.

Tue HELpERBERG FormarioN (Lewistown, upper part), is named
from its typical exposure in the Helderberg Mountains, Albany County,
New York. It occurs in the central Appalachian Region, being exposed
west of North Mountain and west of Hancock in Washington County,
and upon the Wills Mountain, Evitts Mountain, and Tussey’s Mountain
anticlines in Allegany County, in association with the formation last
described. It consists of limestones usually purer and more massive
than those of the Cayuga formation, together with some shales. Numer-
ous fossils occur in it, many of which are characteristic of the Helder-
berg formation of New York. It comprises three divisions in Maryland,
known respectively as the Coeymans, New Scotland, and Becraft mem-
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bers of the Helderberg formation. Of these members, the last is re-
stricted to the region about Cherry Run, West Virginia. This forma-
tion is frequently referred to the Silurian period. Its thiekmess is about
260 feet.

The Coeymans member, so ealled from its typieal exposure at Coey-
mans, New York, consists of heavy-bedded limestone bearing, at some
localities, chert near its base. Among its fossils are very large Stroma-
topora, which weather into eurly, nodular masses. Its thiekness is about
110 feet.

The New Scotland member, so ealled from its typical exposure at New
Scotland, New York, consists of massive gray limestones with bands of
chert. In some localities the limestone passes above into a shale. The
thickness of this member is about 65 feet.

The Becraft member. so ealled from its typieal exposure at Becraft
Mountain, New York, consists of dark-blue, arenaceous limestone con-
taining lumps of black chert. Its thickness is about 85 feet.

Tue OrisgaNY ForamaTioN (Monterey) is mamed from its typical
exposure at Oriskany Falls, New York. It is confined, like the Silurian
formations, to the eentral division of the Appalachian Region in western
Washington and Allegany counties. The deposits of the Oriskany for-
mation are typically rather coarse-grained, somewhat friable sandstones,
white or yellow in color. At times the materials become very coarse-
grained, resulting in a elearly defined conglomerate, while at other
times, espeeially in the western portion of the area, the materials are fine-
grained, with here and there interstratified layers of coarser materials.
These deposits afford exccllent glass sand. The sandstone is very fossil-
iferons and earries the typical Oriskany fauna of the north. The for-
mation has a thickness of about 350 feet.

Middle Devonian.
One division is recognized in the Middle Devonian deposits, known
as the Romney formation.
THE RoMNEY FORMATION, so ealled from its typieal exposure at Rom-
ney, West Virginia, is confined to the eentral division of the Appalachian
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Region, and oceupies very mueh the same areas as those given above for
the Oriskany sandstone. It eomprises two divisions known respectively
as the Marcellus and Hamilton members of the Romney formation.
Tts thickness is about 1600 feet in its central area, diminishing to 500 to
600 fect west of Wills Mountain.

The Marcellus member, so ealled from its typical exposure at Mar-
cellus, New York, consists of thin, fissile, black shales, which weather
into thin, flat, black plates. Several thin bands of limestone frequently
" occur some distance above its base. It contains numerous fossils eharae-
teristic of the Marcellus formation of New York. Its thickness is about
one-third that of the entire Romney formation.

The Hamilton member, so called from its typieal exposure at Hamil-
ton, New York, consists of black shales containing, usually, two heavy
beds of sandstone, one of whieh is near the middle and the other near the
top of this division. The upper part of the shales weather into yellow to
brown, hackly fragments which are highly characteristie of the Hamilton.
The lower part weathers into thin dark plates often closely resembling
those of the Marcellus shales. Eastward near Elbow Ridge, a conglom-
erate developes in this member, while west of Wills Mountain the entire
Romney formation thins, the sandstones becoming greatly reduced in
volume. TFossils abound in this division, espeeially in its upper half,
ineluding many species charaeteristic of the Hamilton of New York. Its

thiekness is abont two-thirds that of the entire Romney formation.

Upper Devonian.

The strata of Upper Devonian age contain two divisions termed re-
spectively, the Jennings and the Hampshire formations.

THE J ENNINGS ForMATION, so called from its typieal development at
Jennings GaP, Virginia, is found both throughout the central and west-
ern divisions of the Appalachian Region. Within the Appalachian
Mountains proper it is frequently repeated throitghout western Washing-
ton and Allegany counties and oceurs as the oldest formation represented

in the Alleghany Plateau of Garrett County. It underlies the well-

known “glades.” It comprises three divisions known respectively as
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the Genesee, Portage, and Chemung members of the Jennings formation.
Its thickness is about 3800 to 4000 feet.

The (Fenesee member, so named from its typical exposure on the Gene-
see River in New York, occurs at the base of the Jennings formation
throughout its extent in Allegany County, but is lacking in Washington
County. It consists of a deep-black, fissile shale weathering into flat,
black plates, and often exhibits the pronounced jointing so eharaeteristic
of the Genesee of New York. It abounds in the small fossils of the

Naples fauna of New York. Its thickness is about 90 feet.

The Portage member, so named from its typical exposure at Portage,
New York, consists of olive-green to gray shales, alternating with thin,
fine-grained micaceous sandstones, the latter occasionally beecoming 2 feet
thick. The shales weather into thin, flat plates whieh contrast with the
haekly fragments of the Romney shales below, while it is also more resist-
ant to weathering than the Romney shales. It eontains few fossils at
most localities. The forms found are elosely related to those of the
Naples and Ithaea faunas of the Portage of New York. Its thiekness
is about 2000 feet.

The Chemung member, so named from its typical exposurc at the Che-
mung Narrows in New York, eonsists of olive-green to brownish-red
shales and sandstones. A eonglomerate occurs near its base in Wash-
ington County, while a second eonglomerate is found 500 to 600 feet
below its summit in numerous loealities, forming well-marked ridges in
many instanees. Certain strata abound in fossils which are elosely re-
lated to those of the Chemung formation of New York. Its thickness
is about 1700 to 1800 feet.

Tue Haupsuire Formariox (Catskill in part).—The Hampshire
formation, so ealled from Hampshire County, West Virginia, oceurs, like
the Jennings formation, both in the eentral and in the western portion
of the Appalachian Region. It is best developed in the western por-
tion of All_egziny and Garrett eounties, where exeellent sections oecur along
the Alleghany Front, and may also be seen to good advantage in Jenning’s
and Braddoek’s runs west of Cumberland. From these latter points the
strata dip beneath the Carboniferous rocks of Georges Creek Valley,
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oceurring again in a broad Y-shaped belt whieh extends northeast to
southwest aeross Garrett County. The deposits of the Hampshire for-
mation eonsist prineipally of thin-bedded sandstones, separated by fine-
grained shales, although at times the sandstones beeome thiek-bedded,
and may merge gradually into the shales. Shales predominate in the
upper portion of the Hampshire. The formation is for the most part of
a reddish eolor although at times the strata may be brown or gray. It
yields a eharaeteristie red soil. No fossils have as yet been obtained
from the Hampshire formation in Maryland, but it is undoubtedly the
equivalent of the Catskill of the North. Its thiekness is about 2000 feet.

T'he Carboniferous Period. |

The rocks of the Carboniferous period are eonfined to the western divi-

sion of the Appalaechian Region, where they largely eonstitute the Alle-

ghany Plateau, and are found in western Allegany and Garrett eounties.

Two divisions are recognized in it, known respeetively as the Mississip-
pian and the Pennsylvanian.

Mississippian.

Three divisions are represented in the deposits of Mississippian age
known as the Poeono, Greenbrier, and Maueh Chunk formations.

Tue PocoNo FormarioN.—The Poeono formation, so ealled from
Poeono, Pennsylvania, is the basal member of the Carboniferous and
directly overlies the Hampshire formation above deseribed. It oeeurs in
a series of narrow belts which extend from northeast to southwest through
western Allegany and Garrett counties. The Poeono formation eonsists
mainly of hard, thin-bedded, flaggy sandstone whieh is seldom eoarse-
grained, although in a few instanees slightly eonglomeritie. Thin layers
of blaek shale and eoaly streaks, in whieh plant remains are sometimes
preserved, oeeur in some loealities, although not a eonspieuous feature of
the formation. The sandstones have afforded good flagging materials.
The thiekness of the formation varies from 258”to 300 feet, but the de-
posits are seldom well exposed. The sandstone is, however, a factor in
the topography, and usually forms a line of foothills along the flanks of
the mountains.
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Tue GREENBRIER FORMATION.—The Greenbrier formation, so called
from Greenbrier County, West Virginia, occurs in very much the same
arcas in western Allegany and Garrett eounties as above deseribed for
the Pocono sandstone, and outcrops above the line of foothills just de-
seribed. The deposits consist mainly of limestone strata in which are
interbedded shales and some sandstones. The limestones are more sandy
. toward the base. The limestones near the upper portion of the formation
are of eompaet strueture and gray in color. They are also at times
marly in their upper layers and these marly strata are frequently fossili-
ferous. The limestone is burned locally for building and agricultural
purposes. The formation has a thiekuess of about 225 feet.

TuE Mavcit CHUNK FormATION (Canaan). The Mauch Chunk for-
mation, so called from Maueh Chunk, Penusylvania, flanks the ridges of
western Allegany and Garrett counties and gralies gradually downward
into the Greenbrier deposits. The strata eonsist ehiefly of red shales,
interstratified with flaggy, red-brown, fine-grained sandstones. The
sandstone is at times micaceous. Thin beds .of dark carbonaceous shales
oeeur at times near the top of the formatiou. The deposits have a thiek-
ness of about 800 feet.

Pennsylvanian.

Tour divisions are recognized in the strata of Pennsylvanian age known
as the Pottsville, Allegheny, Conemaugh, and Monongahela formatious.

THE PorrsviLLE ForMATION (Blackwater), so ealled from Pottsville,
Pennsylvania, is the lowest division of the Coal Measures and forms the
mountain ridges whieh border the eoal basins. The Pottsville formation
consists of beds of sandstone and eonglomerate interstratified with sandy
shales in which thin beds of coal are locally de\-'eloped. The sandstones
and eonglomerates are mainly composed of fine quartz grains and pebbles
which are commonly eemented by means of silicious materials. These
coarse deposits are also frequently cross-bedded and are very irregular
both in their extent and sequence. The more prominent subdivisions
reeognized in Maryland occur from top to bottom as follows:
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Homewood sandstone.
Mount Savage or upper Mercer coal.
Mount Savage fire-clay.
Lower Mercer coal.
Upper Connoquenessing sandstone.
Quakertown coal.
Lower Connoquenessing sandstone.
Sharon coal.
Sharon sandstone.
The Pottsville formation has a thickness of 330 to 380 fect.

THE ALLEGHENY ForMaTiox (Savage and Bayard, lower part), is
approximately the same as the division formerly termed the Lower Pro-
ductive Coal Mecasures. It is named from its typical exposure upon
the Allegheny River, Pennsylvania. It is the lowest of the coal-bearing
formations in western Allegany and Garrett counties and occupies the
basal portion of the basins within the synclines which are outlined by the
Pottsville eonglomerate. It consists of a series of sandstones, shales,
limestones, and coal scams, of which the more prominent from above
downward are as follows:

Upper Freeport coal or “ Three-foot ” coal.

Upper Freeport limestone and Bolivar fire-clay.

Upper Freeport sandstone.

Lower Frecport coal.

Lower Frecport limestone.

Lower Frecport sandstone.

Upper Kittanning coal.

Middle Kittanning coal. )= +
Lower Kittanning coal.  °* (REE R el
“ Split-six ” coal.
Kittanning sandstone.
Ferruginous limestone.
Clarion sandstone.
Clarion coal.
Brookville coal.
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Of these coal scams, the Middle and Lower Kittanning (“ Six-foot”
coal) are mext in importance to the “ Big Vein” of the Monongahela
formation. The Allegheny formation has a thiekness of 260 to 350 feet.

TrE CoxEMAUGH FormAtioN (Bayard, upper part and Fairfax), is
approximately the same as the division formerly known as the Lower
Barren Coal Measures. It reeeives its name from its typieal exposure
along the Conemaugh River in western Pennsylvania. It overlies the
Allegheny formation, with which it is associated at the localities cited
in the diseussion of that formation. It consists of a series of sandstones,
shales, eonglomerates, limestones, and coal seams, the more prominent of
whieh from above downward are as follows:

Little Pittshurg coal.
Lower Pittsburg limestone.
Connellsville sandstone.
Franklin or Little Clarksburg coal.
Clarksburg limestone.
Morgantown sandstone.
Elklick coal.
Ames or Crinoidal limestone.
Crinoidal coal.
Saltsburg sandstone.
Bakerstown coal or ““ Four-foot ” coal.
Lower red shales.
Upper Cambridge limestone.
Buffalo sandstone.
Lower Cambridge limestone.
Masontown coal.
Upper Mahoning sandstone.
Mahoning coal.
Mahoning limestone.
Lower Mahoning sandstone.

The Conemaungh formation has a thiekness of 600 to 700 feet.
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THE MoxoNganrerLs Formarion (Elkgarden) is approximately the
same as the division formerly called the Upper Productive Coal Measures.
It is named from ifs typical exposure along the Monongahela River in
Pennsylvania. In Maryland this formation is restricted to the Georges
Creck-Potomac basin. It consists of a series of shales, sandstones, lime-
stones, and coal seams, of which following subdivisions arranged from
top to bottom are the more prominent:

Waynesburg coal.

Waynesburg limestone.
Uniontown sandstone.
Uniontown coal.

Sewickley sandstone.

Upper Sewickley or Tyson coal.
Lower Sewickley coal.

Sewickley limestonc.

Redstone coal.

Redstone limestone.

Pittsburg coal, or “ Big Vein,” or “ Fourteen-foot  coal.

The Pittsburg coal, known in Pennsylvania as the “ Pittsburg Vein,”
is the most important coal-bearing scam in Maryland, affording coal of
high quality and great purity, that Las been a source of great wealth
to the State. The Monongahela formation has a thickness of 240 to 260
fect.

The Permian Period.

The rocks which are here questionably referred to the Permian are con-
fined to the central portion of the Georges Creek Valley in western
Allegany County, where they rest with apparent conformity upon the
Carboniferous deposits below. The single formation recognized in these
rocks is denominated the Dunkard formation.

TuE DuxkarD FormaTion (Frostburg) is approximately the same as
the division formerly known as the Upper Barren Coal Measures. It is
named from its typical exposure on Dunkard Creck, Pennsylvania. Its
strata apparently conformably ovecrlie the Monongahela formation of
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Carboniferous age. It occurs in patches along the center of the Georges
Creek Valley where erosion has left fragments capping the top of the
higher lands. It consists of limestones, sandstones, shales, and coal
seams, the more prominent of which arranged from above downwards
are as follows in Maryland:

Jollytown limestone.

Jollytown coal. ¢

Upper Washington limestone.

Washington coal.

Waynesburg “ A ” coal.

Waynesburg sandstone.

The formation was referred to the Permian period by Foutaine and

I. C. White who recognized among its fossil plants species of Permian
age. The thickness of the Dunkard formation is about 390 feet.

IGNEOUS ROCKS.

The igneous rocks of the Appalachian district are limited to the eastern
division of the Blue Ridge and Catoctin mountains. No rocks of igneous
origin have been found in the part of Maryland lying west of the Hagers-
town Valley. The igneous rocks of the Blue Ridge-Catoctin area are
similar to those already described and may be classified under the heads

of Acid volcanics, Basic volcanics, and Granites.

The Acid Volcanics.

The acid volcanies of the Appalachian district of Maryland occupy an
irregular arca north and northeast of Mycrsville near the head of the
Middletown Valley between the Blue Ridge and Catoctin mountains.
They form the higher slopes of the headwaters of Catoctin Creek and
extend well up to the state line. They are closely rclated to similar
masses in Pennsylvania and Virginia and are represented in scveral
smaller outlying masses, some of which have already been described. The
rocks are closed-grained, usually completely crystalline mixtures of quartz
and feldspar which often show characteristic flow, spherulitic and even
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lithophysal textures. They were evidently formed by the cruption of a
silicious mnagma to or near the surface under conditions similar to those
shown by the more recent voleanic rocks of the far west. During the
long periods of time sincc their eruption they have been much changed
in character. The original glass has been changed to a mosaic of quartz .
and feldspar by slow crystallization thercby changing the luster of the
rocks from vitreous to stony. Their color, when fresh, is dark-bluc or
gray or occasionally red and when long exposed to the weather light gray
or pinkish white. The rocks included here have been called “ porphyry,”
quartz-porphyry, quartzite, aporhyolite, metarhyolite, etc., and have occa-
sioned much discussion as to their origin and probable content of copper
because of their similarity to the copper-bearing rocks of Lake Superior.

The Basic Volcanics.

The basic volcanics of the Maryland Appalachian district are more
wide-spread than the acid voleanics, occupying between two and three
times as much surface as the latter. Like them they are also represented .
In masses of similar rock to the north and south of Maryland, and in
detached bodies to the east of Catoctin Mountain, as already described.
They were formed by intrusions of basic material both before and after
the formation of the acid voleaniecs. The products of these intrusions,
which were originally quite similar, have been changed by the varying
conditions to which they have been subjected since they were first formed.
The present rocks have been classed by Keith, who has studied them most
carefully, as “ Andesite ” and “ Catoctin schists.” The andesite is found
in adjacent areas in Virginia but has not been recognized in Maryland
where the sole representative of the basic voleanics is the Catoctin schist.
This schist forms practically all of the region between the eastern flanks
of the Blue Ridge and the western flanks of Catoctin Mountain, except
the central area occupied by acid volcanics and the southwestern part
of the Middletown Valley along the Potomac where the voleanic rocks
scem almost crowded out by the numerous intrusions of granite. The
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Catoctin schist in fresh exposures is light bluish-grecn in color and its
presence is usually indicated by a surface strewn either with gray or yel-
low slabs of the weathered schists or by blocks of quartz and epidote.
Keith has shown that the original rock was a diabase which has now lost
most of its characteristic features through the metamorphism which has
developed the marked schistosity. The volcanic character of the original
rock is occasionally attcsted by the presence of amygdaloidal varicties
which resulted from cooling near the surfaee.

The Granites.

Intimately intermingled with and cutting the acid and basic volcanics
already described are intricately anastamosing bodies of granite which
occur in long narrow belts varying in breadth from a yard to six miles,
with an average width of perhaps 100 yards. By far the greatest devel-
opment is in the valley lands north of the Potomac River in the Middle-
town Valley. The granites vary somewhat in the coarsencss of their
grain and show marked evidences of metamorphic modification, the rocks
somctimes resembling silicious schists. They carry only a moderate
amount of mica and are frequently garnet, or epidote-bearing, the garnet-
bearing variety being well exposed along the Potomac River between
Weverton and Harpers Ferry.

Tue CoasTAL PLAIN,

The arca of low land which borders the Piedmont Plateau on the east
and passcs with constantly decreasing elcvation seaward has already been
described under the name of the Coastal Plain. It is part of that great
belt of low country which extends from New Jersey to the Gulf and is
made up of geological formations of younger date than those which
have been hitherto described. Thesc later formations stand in marked
contrast to the strata in other portions of the State in that they have becn
hut slightly changed since they were deposited. Laid down one above
another upon the castern flank of the Piedmont Platean when the sea




MARYLAND GEOLOGICAL SURVEY, PLATE (X.

Fic. 1.—vIEW FOLDED SILURIAN ROCKS NEAR HANCOCK, WASHINGTON COUNTY.

F16. 2—VIEW OF HORIZONTAL CARBONIFEROUS SANDSTONE, SWALLOW FALLS,
GARRETT COUNTY.

VIEWS SITOWING GEOLOGICAL FORMATIONS OF THE APPALACHIAN REGION.
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occupied the present arca of the Coastal Plain, these later sediments form
a series of thin sheets which are inclined slightly to the seaward so that
successively later formations are encountered in passing from the inland
border of the region toward the coast. Oscillation of the sea floor with
considerable variation both in the angle and direction of the tilting, went
on, however, during the period of Coastal Plain deposition. As a re-
sult the stratigraphic relations of these formations, which have generally
been held to be of the simplest character, possess in reality mueh ecom-
plexity along their western margins, and it is not uncommon to find that
intermediate members of the series are lacking, as the result of trans-
gression, so that the discrimination of the different horizons, in the
absence of fossils, often requires the most careful investigation.

The Coastal Plain sediments, deposited after a long break in time be-
tween the red sandstones and shales (Newark formation) of Triassie
age (hitherto described as overlying the crystalline rocks of the western
division of the Piedmont Platcau) and the lowermost of the series now
to be considered, complete the sequence of geologieal formations found
represented in Maryland. TFrom the time deposition opened in the coas-
tal region during late Jurassic or early Cretaceous time to the present
nearly constant scdimentation has apparently been going on, although
frequent unconformity appears along the landward margins of the dif-
ferent formations.

The formations of the Coastal Plain consist of the following:

FORMATIONS OF THE COASTAL PLAIN.
SEDIMENTARY ROCKS.

Cenozoic.
Quaternary.
Recent.
Pleistocene ......... EallFothare it S Xt & it |
Wicomico ............. L= Columbla Group
Sunderiand ...........
Tertiary.
Pliocene ........... Lafayette.
Miocene ........... SEEManyist 5. .o de. e
Chopianise:sg SR, Ll — Chesapeake Group.,
Calivontstiy. 5 IEReE. 5 4 o |
Eocene ..........e. Nanjemoy ............
AQUIRE - oo e }: Pamunkey Group.

10
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Mesozoic.
Cretaceous.
Upper Cretaceous ..Rancocas.
Monmouth.
Matawan.
Magothy.
Lower Cretaceous ..Raritan ...............
IBAGAPECOL . . . oo, Pl
Jurassic (?) = Potomac Group.
Upper Jurassic (?)..Arundel ..............
Batixent: =.. ... ot

SEDIMENTARY ROCKS.
The Jurassic (2 ) Period.

The formations whieh are here doubtfully referred to the Jurassic
period find their chicf development in Maryland and Virginia where they
directly overlie the crystalline rocks of the Piedmont Plateau.

The Upper Jurassic (?).

The deposits must unquestionably be referred to the Upper Jurassic if
they ultimately prove to antedate the Cretaceous. The reference of the
beds to this horizon is based on the Dinosaurian remains which do not in
the present state of our knowledge afford final proof as to age, although
some vertebrate paleontologists, among them one of our leading authori-
ties, are quite eertain that they should be regarded as earlicr than the
Cretaceous. The plant remains likewise are mnot distinetive enough to
make it possible to say whether the beds are eertainly late Jurassie or
early Cretaceous. Until these questions are finally settled, however, the
deposits will be tentatively plaeced in the Upper Jurassic.

The Potomac Group (Lower Division).

The formations here deseribed include the lower part of what was long
known as the Potomae formation, so called from the Potomac River, in
the drainage basin of whieh the deposits of this age arc well shown,
but which is now recognized as representing several quite distinct strati-
graphic units. These lower formations have only been found in the
middle Atlantie coastal area while the upper formations extend both
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to the northward and southward and in the highest members reach across
New Jersey in the one direction and into the South Atlantic and Gulf
states in the other. The Potomae was deposited largely under estuarine
econditions, although marine forms begin to appear before the close of
the period in New Jersey, indicating the temporary breaking of the
seaward barrier.

The Potomac group is divided into the Patuxent and Arundel forma-
tions of possible Upper Jurassie age and the Patapsco and Raritan for-
mations of Lower Cretaceous age.

TaE PATuxENT FoRMATION.—The Patuxent formation, so ealled from
its typical development in the upper valleys of the Little and Big Patux-
ent rivers, is the basal formation of the Coastal Plain series, and is found
lying directly upon the erystalline rocks of the Piedmont Plateau. It
appears near the landward margin of the Coastal Plain and has been
traced as a narrow and broken belt from Ceeil County across Harford,
Baltimore, Anne Arundel, and Prince George’s counties to the border of
the Distriet of Columbia.

The deposits consist mainly of sand, sometimes quite pure and gritty,
but generally containing a considerable amount of kaolinized feldspar,
produeing a clearly defined arkose. Clay lumps are at times seattered in
considerable numbers throngh the arenaceous beds. TFrequently the
sands pass over gradually into sandy clays, and these in turn into argilla-
eeous materials, which are eommonly of light color, but often become
highly eolored and are locally not unlike the variegated elays of the
Patapsco formation. The more arenaceous deposits are eross-bedded, and
the whole formation gives evidence of shallow-water origin. The dip of
the beds is about 40 feet in the mile to the southeast. The Patuxent
formation is estimated to attain a thickness of about 350 feet, but it
may be considerably thieker at some points.

The fossils whieh are poorly represented as eompared with those of
the overlying formations, consist chiefly of plants, including ferns,
eyeads, and eonifers. The numerous silicified trunks of cyeads which have
been found scattered over the formations of the Potomac group in
Maryland were probably originally preserved in the Patuxent sands.
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In Virginia in strata along the James River which Lester T'. Ward
eorrelates with the Patuxent formation of Maryland there oceur a few
primitive types of dieotyledonous leaves. The fauna is limited to a single
Unio and the remains of a fish.

THE ARUNDEL ForaaTioN.—The Aruudel formatiou, so ealled from
Anne Arundel County, where the strata are well developed, consists of a
series of large and small lenses of iron ore-bearing elays which oeeupy
ancient depressions in the surface of the Patuxent formation and are
unconformable to that formation. These lenses have been traeed all the
way from Ceeil County to the border of the District of Columbia. The
clays are highly carbonaceous, lignitized trunks of trees being often en-
eountered in an upright position with their larger roots still intact.
Scattered through the tough dark clays are vast quantities of nodules of
iron earbonate, at times reaching many tons in weight, and known to
the miners under the name of ““ white ore.”” In the upper portion of the
formation the earbonate ores have changed to hydrous oxides of irom,
whieh the miners recognize under the name of “ brown ore.” The largest
lenses have been found to reach a thickness of nearly 125 feef.

The fossils thus far found consist of Dinosaurian remains, whieh
some regard as indisputable proof of the Upper Jurassic age of the
deposits, although others have questioned this referemce. Amoug the
plant fossils which are much more abundant than in the underlying Pa-
tuxent formation, a eonsiderable number of dieotyledonous leaves have
been found, associated with an assemblage of ferns, eycads, and eonifers,
the latter Vgroups showing mixed affinitics with certain basal Cretaccous
or Jurassic floras of other areas. Both the physical and paleoutological
charaeteristies of the deposits point to swamp conditions as affording the
only satisfactory explanation of the origin of this formation. This eould
have been brought about by landward tilting of the continent accompanied
by a clogging of the drainage lines.

The Cretaceous Period.

The formations referred to the Cretaceous eomprise representatives of
both the Lower and Upper Cretaeeous, a elearly marked unconformity
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occurring both at the basc of the series as well as between the two groups
of formations. The Cretaceous is better developed in the district embrac-
ing Maryland and New Jersey than in any other portions of the Atlantic
border area. K

The Lower Cretaceous.

The Lower Cretaccous formations overlie the Upper Jurassic deposits
unconformably and in portions of the area transgress them on to the
crystalline rocks below. They contain highly characteristic floras with
clearly marked Neocomian features. They constitute the upper part
of the Potomac group. ]

The Potomac Group (Upper Division).

The leading features of the Potomac group have been already described
in the paragraphs devoted to the Lower Division.

Tue Patarsco Formation.—The Patapsco formation, so called from
its typical occurrence in the valley of the Patapsco River, forms the
lowest division of the Cretaceous deposits liere described. It extends
entirely across the State from the Delaware border to the Potomac River,
and throughout this distance is one of the most important members of
the Cretaceous series. -

The deposits of this division eonsist chiefly of highly colored and
varijegated clays which grade over into lighter colored sandy clays, while
sandy bands of coarser materials are at times interstratified. The sands
frequently contain much decomposed feldspar and rounded lumps of clay
also occur. The sands are often cross-bedded, and all the deposits give
evidence of shallow-water origin. The formation is estimated to rcach
a thickness of 200 feet. The deposits rest unconformably upon the
Arundel below and dip from 35 to 40 feet in the mile to the southeast.

The fossils obtained from this formation consist entirely of plant
impressions and a few indeterminate molluscan shells. The flora is
very rich both in species and individuals and contains a eonsiderable rep-
resentation of dicotyledonous types. The general assemblage is distinetly
Lower Cretaceous.
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THE Rarrran FormaTioN.—The Raritan formation, so called from
its typieal devclopment in the valley of the Raritan River in New Jersey,
extends aeross that state into Maryland. It is found in Cecil and Kent

counties and extends thenee southwestward along the eastern border of

Harford and Baltimore counties into Anne Arundel County, where it
broadens out and oeeupies a large extent of country along the Severn
River. Beyond the Patuxent Valley the area of outerop narrows, as the
result of the transgression of the overlying Upper Cretaceous strata.

The deposits of the Raritan formation consist ehiefly of thick-bedded
and light colored sands, which at times become gravels. Frequently in
the lower portion of the formation the sands grade over into the elays,
whieh are generally light in eolor and highly silieious, although they are
sometimes deeply eolored. The thickness of the Raritan formation
reaches about 400 feet. The deposits overlie unconformably the Patapsco
sediments below and dip about 35 feet in the mile to the southeast.

The fossils are quite distinet from those which are found in the
Patapseo formation and abound much more largely in the remains of
dicotyledonous types of vegetable life. Most of the speeies are identical
with those found in the Amboy elays of New Jersey whieh form the
northern extension of the formation as developed in Maryland.

The Upper Cretaceous,

The formations referred to the Upper Cretaceous overlie the Lower
Cretaceous deposits unconformably. The lowest formation is of estua-
rine origin in Maryland while the highest formations are distinetly
marine. They apparently represent the Cenomanian and Senonian with
possibly the lower portions of the Danian of Europe.

THE Macoruy Formarion.—The Magothy formation, so called from
the Magothy River in Anne Arundel County, overlies the deposits of the
Potomac group unconformably. It extends as a narrow belt from New
Jersey southward along the eastern margin of the earlier formations.
To the northward near the Raritan Bay in New Jersey it contains marine
fossils but farther southward the fossils where present are confined to
plant remains, the deposits having apparently been laid down in estuarine
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waters. The formation is evidently transitional between the Potomac
group below and the distinetly marine deposits which characterize the
Upper Cretaceous. The Magothy formation crosses Cecil and Kent
counties on the Eastern Shore and Anne Arundel and Prince George’s
counties on the Western Shore.

The materials consist of sands and clays which change rapidly both
horizontally and vertically. The sands are commonly of light color, al-
though lenses with bands of darker sands occur. The clays often appear
finely laminated with sand layers between and are occasionally nearly
black in color due to the presence of vegetable matter. The thickness
of the Magothy formation in Maryldnd is very variable, ranging from
90 feet down to 20 feet or less. Its average thickness is probably about
50 feet. The formation has a dip of 30 to 35 feet in the mile to the
southeast. The fossil leaves of the Magothy formation represent a later
flora than that of the Raritan, and apparently one of Cenomanian age.

Tue MatawaN ForMmaTioN.—The Matawan formation receives its
name from Matawan Creek, New Jersey, in the vicinity of which it is
extensively developed. It lies along the eastern margin of the Magothy
formation upon which it rests unconformably. The Matawan forma-
tion is the most widely extended of the Upper Cretaceous deposits and
rcaches from the shores of the Raritan Bay across New Jersey, Delaware,
and Maryland to the Potomac River. Within the limiis of Maryland it
forms a narrow belt which crosses southern Cecil and northern Kent coun-
ties and then re-appears upon the Western Shore in Charles and eastern
Anne Arundel counties and thence continues southwestward with con-
stantly narrowing confines across Prince George’s County until it is
represented only by a bed of a few feet in thickness on the bank of the
Potomac River. It does not outerop so far as known in Virginia, the
Eocene deposits having completely overlapped the marine Cretaccous
beds.

The deposits of the Matawan formation consist mainly of dark colored

micaccous sandy clays which at times are somewhat more sandy in the
upper portions and more argillaccous in the lower portions, although in
general the formation is very homogencous throughout, from Kent County
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southward. The formation has an average thickness of about 50 feet
on the Eastern Shore but gradually thins southward until it is not over
10 feet in thickness in southern Prince George’s County. The deposits
have a dip of from 20 to 30 feet in the mile to the southeast. The fossils
of the Matawan are highly charaeteristie of its Upper Cretaceous age.
Numerous marine mollusca, among them several characteristic speeies
of ammonites, are found among its fauna. The formation does not show
the division into members which are recognized in the New Jersey re-
gion to the northward where four well-marked beds appear that ean be
traced across that State to the Raritan Bay.

Tae MoxmourH Formarion.—The Monmouth formation, so called
from its typical development in Mommouth County, New Jerscy, overlies
the Matawan formation conformably and extends from New Jersey south-
ward across Delaware into Maryland, but is very much less extensively
developed in the State of Maryland than to the northward, although some
of its chief characteristics still prevail. The Monmouth formation lies
to the east of the Matawan dcposits alrcady described and forms a nar-
row belt crossing Ceeil, Kent, Anne Arundel, and portions of Prince
George’s counties but gradually disappears before the valley of the
Potomac is reached as a result of the trangression of the Eocene deposits.

The divisions of the Monmouth formation, so typically developed in
eentral and northern New Jersey, are lacking in Maryland, although
the beds are rather more glauconitic in the upper portions than in the
lower. The deposits as a whole arc defieient in glauconite as compared
with those of the New Jersey region, the materials appearing as reddish
and pinkish sands with glaueonitic beds locally developed. The deposits
have a thickness of somewhat less than 100 feet upon the Eastern Shore
which gradually diminishes until the formation finally thins out
altogether in Prince George’s County. The beds dip at an angle of from
20 to 30 feet in the mile to the southeast. The fossils of the Monmouth
formation show some marked differences from thosc of the Matawan
formation, particularly in the advent of Belemnitella. The fauna on the
whole is much more elosely associated with the Matawan than with
the overlying Rancocas. Like the Matawan the deposits belong to the
Upper Cretaceous and are to be correlated with the Senonian of Europe.
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Tus Raxcocas FormaTiox.—The Raneocas formation, so ealled from
its typical occurrence in the valley of Rancocas Creek in southern New
Jersey where it conformably overlies the Monmouth formation, is well
developed throughout that state and in Delaware, but due to the trans-
gression of the basal Eocene deposits is wholly lacking so far as known,
on the Eastern Shore of Maryland. A few loealities in eastern Anne
Arundel County in the valley of the Severn River contain fossils eharac-
teristic of this formation farther north and may represent small remnants
of the Rancoeas in that area, although it is possible that the materials
may have been reworked and may now eonstitute part of the basal beds
of the Eocene.

Farther to the north in Delaware the Rancocas formation consists of
greensand marls which arc frequently highly calcareous. The deposits
are in general quite arenaceous and on the whole less glauconitic than
the Sewell marls in New Jersey to whieh horizon they evidently belong.
The formation has a thickness of about 20 feet in eentral Delaware but
gradually thins out toward the Maryland linc where the Eoeene deposits
have transgressed the Rancocas and directly overlie the Monmouth forma-
tion.

The Tertiary Period.

The Tertiary deposits of Maryland form part of a complex series of
formations that extend from New Jersey southward to the Gulf. At no
point in the middle Atlantic region is the series more eomplete or better
exposed than in the Chesapeake Bay district and the bluffs along the
Maryland and Virginia streams have been classie ground for the study of
American Tertiary strata. These Tertiary beds uneouformably overlie
the Cretaccous deposits which they gradually transgress landward. The
Tertiary of Maryland is ehiefly rcpresented by the Eocene and Miocene,
although deposits of presumably Pliocene age also occur.

The Eocene.
The deposits of Eocene age lie above and to the cast of those previously
described. They strike across the State from northeast to southwest and
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ean be traced southward into the.State of Virginia. In the Potomac Val-
ley they dip at about 12} feet in the mile to the southeast. IFocene de-
posits of different character appear farther southward and ean be traeed
thence through the Gulf region. The beds are marine and fossils are
numerous. The deposits constitute a single group known as the Pamun-

key group.

The Pamunkey Group.

The Pamunkey group, so ealled from the Pamunkey River in Virginia,
has an extensive development both in Maryland and Virginia. The
surface of the Pamunkey group is largely covered by deposits of later
date. Numerous outcrops occur along the streams, partieularly in the
valley of the Potomac River, the interstream portions of the eountry
being generally covered by later deposits. The Pamunkey group has been
divided into the Aquia and Nanjemoy formations.

Tue AQuia FormaTioNn.—The Aquia formation, so ealled from Aquia
Creek which enters the Potomac from the Virginia side about 50 miles
below Washington, is found uneonformably overlying the Cretaeeous de-
posits from Ceeil County, Maryland, southwestward and southward as
far as southern Virginid. From Cecil County it erosses Kent and the
northern portion of Queen Anne’s County on the Eastern Shore and
thence extends aeross Anne Arundel, Prince George’s, and Charles eoun-
ties on the Western Shore, being particularly well exposed in the valley
of the Potomac.

The deposits whieh eonsist ehiefly of greensands and greensand marls,
at times highly caleareous and less frequently argillaceous, have a thick-
ness of about 100 feet at the point where the beds disappear below tide.
From the records of well borings it is known that the beds thicken some-
what to the eastward. The fossils of the Aquia formation are numerous
and distinetive and consist of characteristie lower Eocene mollusea and
eorals. The Aquia formation has been divided into the Piscataway and
Paspotansa members each about 50 feet in thickness. The former is
divided into 7 zones and the latter into 2 in the Potomae River area.
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Tue NANJEMOY FormatioN.—The Nanjemoy formation, so ealled
from Nanjemoy Creek which enters the Potomae River from the Mary-
land side in Charles County, is found eonformably overlying the Aquia
formation. So far as known it is confined to the Western Shore, out-
cropping at various points across southern Anne Arundel, northern Cal-
vert, southern Prince George’s, and central Charles countics. The most
extensive sections of the Nanjemoy formation in Maryland are in the
vicinity of Upper Marlboro, along the Patuxent River, and along the
Potomac River in southern Charles County from Popes Creek northward.
The best part of this scction is opposite Charles County along the
Virginia bank of the Potomac to the east of Potomac Creek.

The deposits consist of greensands, often highly argillaecous and less
frequently caleareous than the lower beds, and with here and there
layers containing abundant crystals and crystallized masses of gypsum.
The thickness of the deposits is about 125 feet where best exposed,
although the beds thicken to some extent eastward. The fossils of the
Nanjenioy formation as in the case of the Aquia formation are numerous
and distinctive, and although many are common to the Aquia formation,
some are eonfined to the Nanjemoy formation alone. They arc mainly
marine mollusca. The Nanjemoy formation has been divided into the
Potopaco and Woodstock members, the former 60 to 65 feet in thickness
and the latter 50 to 60 feet. The Potopaco member is divided into 6
and the Woodstoek into 2 zones in the Potomae region. The lowest zone
of the Potopaco member is a very argillaccous bed and has been referred
to as the Marlboro clay.

The Miocene.

The Miocene deposits of Maryland form part of a broad belt of middle
Tertiary formations that extend from New Jersey southward to the
Gulf. The strata attain considerable thickness and constitute the most
important element in the Coastal Plain series with the possible exception
of the Cretaccous formations. The deposits are mainly if not wholly
marine and fossils are numerous at most horizons. They constitute a

single group known as the Chesapcake group.
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The Chesapeake Group.

The Chesapeake group, so called from the characteristic devclopment
of the deposits in the Chesapeake Bay region, occupies a wide area of
distribution throughout the eastern and southern counties of the State.
It overlies the Eocene formations unconformably and in places along the
western margin transgresses them to the Cretaceous deposits below. The
surface of the Chesapeake group is for the most part covered by the
deposits of later date. Fine outcrops, however, occur along the larger
stream channels and in the bluffs bordering the Chesapeake Bay and its
estuaries. The Chesapeake group has bcen divided into the Calvert,
Choptank, and St. Mary’s formations.

TaE CALVERT FormatioN.—The Calvert formation, so named from
Calvert County, where in the Calvert Cliffs the best sections of Miocene
deposits on the Atlantic border are found, extends across the State from
northeast to southwest in a belt from 20 to 30 miles in width. Beginning
in southern Kent County near the Delaware line, it crosses Queen Anne’s
and thence extends into the northern portions of Caroline and Talbot
counties. On the Western Shore it forms a considerable portion of
northern Calvert and St. Mary’s counties, much of Charles County, and
the southern portions of Anne Arundel and Prince George’s counties.

The beds, which consist largely of sands, clays, marls, and diatomaceous
earth, have a total thickness of about 200 feet, although it becomes less
than this westward, while at the same time it thickens along the dip to
the eastward. The dip is about 11 feet in the mile. The fossils are
numerous, particularly in the upper member of the formation. The
Calvert formation is divided into two clearly defined members, the Fair-
haven diatomaceous carth below and the Plum Point marls above. The
Fairhaven diatomaceous earth is very largely made up of the tests of
diatoms imbedded in a very finely divided quartz matrix. The Plum
Point marls consist of series of sands, clays, and marls, some of the
beds being packed with molluscan shell remains.

THE CHOPTANE IFormATION.—The Choptank formation, which re-
ccives its name from the Choptank River on the northern bank of which
the deposits of this age are well exposed, extends in a belt across the
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State to the east of the Calvert formation and is found in Caroline,
Talbot, and Dorehester eounties on the Eastern Shore, in Anne Arundel,
Calvert, Prinee George’s, Charles, and St. Mary’s eounties on the Western
Shore. Like the preeeding formation the deposits are deeply buried and
few exposures are observable on the Eastern Shore. The Choptank for-
mation overlies the Calvert formation uneouformably and eompletely
transgresses the latter to the northward in New Jersey where it rests
direetly on the Upper Cretaeeous.

The deposits eonsist of sands, elays, and marls, with here and there
indurated ledges. The fossils are very abundant and at times make up
largely the beds in whieh they are found. The formation has a thiekness
of 125 feet, whieh like the Calvert formation thins to the westward and
thickens down the dip to the eastward. The dip is about 10 feet in the
mile toward the southeast. The numerous marine fossils, whieh are
largely mollusean shells, afford a satisfactory basis of separation of the
beds from the underlying and overlying formations.

Tue St. MaryY’s FormarioN.—The St. Mary’s formation, so ealled
from St. Mary’s County where the formation is well developed, espeeially
along the St. Mary’s River in the vicinity of St. Mary’s City, erosses
Maryland from northeast to southwest to the southeast of the Choptank
formation. On the Eastern Shore it is buried beneath a mantle of later
deposits. While it evidently oeeurs in Caroline, Talbot, Wieomieo, and
Dorehester eounties no outcrops are known. On the Western Shore it

has been found only in Calvert and St. Mary’s eounties. The deposits

eonsist of elay, sand, and sandy-elay, the latter typically greenish-blue in
color and bearing large quantities of fossils. Loeally the beds have
been indurated, and at times elusters of radiating gypsum erystals are
found. The formation has a thiekness of 150 feet, although it thins
down to the northwestward and thiekens seaward below tide, as shown
by well borings. Its average dip is 10 feet to the mile. The fossils
whieh eonsist largely of marine forms, among whieh mollusea predomi-
nate, are very numerous and afford a satisfaetory basis for separating

this formation from the other Mioeene formations below it.
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Pligcene.

The only formation which has been referred to this period within the
State of Maryland is the Lafayette. Its age has been long in doubt and
therc are not yet sufficient data to refer it definitely to any period. All
that can be said is that it is younger than the Miocene which it eovers
and older than the oldest Pleistoeene beds found in the same vieinity.
Within this region no fossils have been found, and elsewhere the fossil
plants and animals alleged to have been obtained within its limits are not
of a charaeter sufficiently definite to determine its age. The correlation,
therefore, can only be regarded as provisional and more definite evidence
is needed before the question can be regarded as settled.

TuHE LAFAYETTE FormarTioN.—The Lafayette formation, first- named
by Hilgard in Mississippi for deposits found well developed in Lafayette
County in that State, has been traced around the continent border north-
ward and is supposed to be represented in the deposits hitherto called
by that name in Virginia, Maryland, and Pennsylvania where the last
remnants of the formation arc recognized. Within Maryland it crosses
the State from northeast to southwest and is confined to the eastern mar-
gin of the Piedmont Plateau and the western border of the Coastal Plain.
Throughout this area it is believed to have onee extended as a continuous
mantle westward over a considerable surfaec of the Piedmont Plateau
and castward over the Coastal Plain. At the present time it has suf-
fered so much from erosion that in Maryland it has been reduced to a
nere fragment of its former extent. The largest area is located on the
Coastal Plain southeast of Washington where it forms the divide be-
tween the Patuxent and Potomae rivers as far soutl as Charlotte Hall.
This area has been much dissected by stream erosion and around its
borders there arec many outliers which were separated from the larger
mass by the removal of the material which onee econnected them. To the
east of the Patnxent River at Marriott Hill and on the highest hills of
Llk Neck at the head of the Bay are other seattered patehes of Lafayette
gravels which also rest vn Coastal Plain deposits. Along the eastern
slope of the Piedmont Plateau therc is a long line of outliers which rest
either on beds of Potomac or directly on the crystalline rocks of the




MARYLANXD GEOLOGICAL SURVEY 159

Piedmont. The most important of these are located in the western part
of the Distriet of Columbia, near Burtonville, at Catonsville, near
Lochraven, near Stockton, and on the Piedmont area of Cecil County near
Woodlawn.

The materials eomposing the Lafayette formation consist of elay, loam,
sand, and gravel which are often highly ferruginous, the iron being
present in the deposits as a cement binding the loose materials together in
ledges of local development. The Lafayette materials were imperfeetly
sorted in the waters of the Lafayette sea and are now found intermingled
In varying proportions. Although there is a rough bipartite division in
the deposits as a whole whereby the gravel occurs in greater abundance at
the base and the sand and loan at the top of the formation yet these
clements are mixed together in a confusing manner. Irregular veds or
lenses of loam, sand, and gravel are loecally developed throughout the
formation. Taken as a whole the gravel is considerably decayed and fine-
grained, but in the vieinity of the Piedmont Plateau it becomes very
coarse and is imbedded in a eompact sand and stiff reddish clay loam.
Usually the upper portion of the Lafayette is composed of a deposit of
loam varying in thickness from a few inehes to 10 feet or more. At
times it is highly argillaceous ; at other times decidedly arenaccous, but as
a general rule it is of very fine texture. Along the Piedmont horder
this loam contains considerable iron and has a marked orange eolor.
In southern Maryland it changes to a buff or yellow.

The Lafayctte formation is ehiefly developed as a terrace lying irregu-
larly and unconformably on whatever older formation chanees to be be-
neath it. These range from pre-Cambrian and Paleozoic (the metamor-
phie rocks of the Piedmont Plateau) up into the later beds of the Miocene
series.  Although the oldest of surficial deposits, the Lafayette formation
lies topographieally highest and at the eenter of a coneentric border of
younger terrace formations which wrap about it. The Lafayette forma-
tion has a thickness on the average of less than 50 feect, although at some

points a thickness considerably greater has been observed.
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The Quaternary Period.

The Quaternary deposits of Maryland and adjacent states form an
cxtensive veneer throughout all but the highest portions of the Coastal
Plain frequently burying from view the dcposits of earlier age in the
interstream areas. The Quatcrnary is represented by both the Pleisto-
cence and the Recent.

The Pleistocene.

Superficially overlying most of the older formations throughout the
greater part of the Coastal Plain and extending in places on to the Pied-
mont Platcau arc beds of Pleistocene age which, with marked variations
in thickness, composition and structure, extend from the glacial deposits
of northern New Jersey through the south Atlantic and Gulf states to the
Mexican border. The Pleistocene deposits in Maryland belong to a single
division known as the Columbia group.

The Columbia Group.

The Columbia group, so called from the characteristic development of
the deposits in the District of Columbia, is widely extended as surficial
deposits throughout the castern and southern counties of the Statc as
well as along the main strcam channels that extend into the region of
the Picdmont Plateau. These deposits form a scrics of terraces that wrap
about the Lafayettc and the higher portions of the older formations and
thence extend as fluviatile deposits up the stream courses. The Columbia
group has been divided into the Sunderland, Wicomico, and Talbot for-
mations.

Tue SUNDERLAND ForaaTioN.—The Sunderland formation, so called
from the hamlet of Sunderland in Calvert County, was formerly devel-
oped as a nearly continuous deposit of the Coastal Plain region of Mary-
land below the T.afayette highlands, but erosion has now removed it over
wide areas. Like the Lafayectte it finds its greatest development in South-
crn Maryland where it forms the divide of Calvert County and of Charles
and St. Mary’s counties west and south of the Lafayette area. Numecrous
outlicrs occur to the westward as in the case of the Lafayette formation.
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FIG. 2.—VIEW OF PLEISTOCENE BEDS SHOWING FOSSIL SHELLS, CORNFIELD HARBOR,
ST, MARY’S COUNTY.

VIEWS SHOWING GEOLOGICAL FORMATIONS OF THE COASTAL PLAIN.
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A few of them are found within the body of the Coastal Plain region
while many others occur either on the Piedmont Plateau or on the
margin between it and the Coastal Plain. At the head of the Bay on
Elk Neck it is developed as a fringe about and a little lower than the
Lafayette.

The materials which compose the Sunderland formation consist of clay,
loam, sand, gravel, peat, and ice-borne blocks.” Thesc as a rule do not
occur in well defined beds but grade into each other both vertically and
horizontally. The coarser materials, with the exception of the ice-borne
boulders, are usually found with a cross-bedded structure while the clays
and finer 1naterials are cither developed in lenses or are scattered through-
out the formation and may occur in the gravel bencath or in the loam
above. There is distinguishable throughout the formation a tendency for
the coarser materials to occupy the lower portion and the finer the upper
portion of the formation, but the transition from one to the other is not
marked by an abrupt change and coarser materials are frequently found
above in the loam and finer materials below in the gravel. As a whole,
the material is coarser in the Potomac and Susquehanna basins than clse-
where.

The sonrces from which the Sunderland sca derived the materials for
its deposits were principally confined to the Coastal Plain, although the
rivers also brought in contributions from the Piedmont Platcau and the
mountains of western Maryland. The thickness of the Sunderland for-
mation is very variable. The average thickness probably does not exceed
25 feet, although at some points it reaches a thickness of from 60 to 80
feet. A few plant fossils have been recognized in the clay beds but the
fossiliferous localities in the Sunderland formation are much fewer than
in the later deposits of Pleistocene age.

Tue Wicomico ForMATION.—The Wicomico formation, so named for
the Wicomico River in southern Maryland, has been developed as a broad

terrace below and fringing the Sunderland, at times completely filling

and largely obliterating the bottoms of the ancient strcam valleys that

trenched the Sunderland surface. It has at the present time a much

larger areal development than the Sunderland and has been much less
11
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dissected by erosion than the latter, with the result that the terraced sur-
face has been far better preserved. Its largest developnent is on the
Eastern Shore where it forms the watershed throughout the eenter of the
region, extending as far southward as Worcester County.

The materials which constitute the Wicomico formation are similar to
those found in the Sunderland and in fact many of them have been de-
rived from that formation. They consist of clay, loam, sand, gravel, peat,
and ice-borne boulders. The distribution of these materials is similar to
that described in the Sunderland in that they grade one into the other
both vertically and horizontally, but with the preponderance of the eoarser
materials at the base of the formation while the finer deposits are largely
developed toward the top.

The Wicomico sea derived its materials in much the same way as that
of the Sunderland. The waves eroded the borders of the Lafayette and
Sunderland formations, frequently reaching the deposits bencath and
these reworked materials, together with sediments brought from the
Piedmont Plateau and Appalachian Mountains, comprise the deposits
laid down. The average thickness of the formation is somewhere from
25 to 30 feet, although it attains a thickness of about 70 feet at Turkey
Point in Cecil County. Carbonaceous deposits of considerable thickness
have been found in southern Maryland in which recognizable plant re-
mains have been discovered.

TuE TavBor Formarion.—The Talbot formation, the name for which
is suggested by Talbot County where the formation is widely developed,
occupies in Maryland the area between the margin of the older surficial
deposits and the seashore. It wraps about the Wicomieo and other ter-
race deposits as a border and extends up re-entrant valleys as a veneer.
Erosion has attacked this terraee to sueh a slight extent that it may be
considered as continuous, although here and there small areas have been
scparated from the otherwise unbroken surfaee. ILike the Wicomico for-
mation it finds its greatest development on the Kastern Shore and particu-
larly in the southern portions of that area where it forms broad flats which
decline lower and lower until they pass into marshes and blend impereep-
tibly with the beach. On the Western Shore it also has an extensive de-
velopment, partieularly toward the head of the Bay.
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The materials which eompose the Talbot formation consist of elays,
loam, sands, gravel, peat, and ice-borne boulders. As in the Sunderland
and Wicomico formations these materials grade into each other, although
a bipartite division of the coarser materials beneath and the finer materials
above is present in the Talbot as in the others. There is on the whole
much less of decayed materials than in the preceding forinations whieh
gives to the Talbot a younger appearanee. Cross-bedding is very com-
mon. In the western portions of the area throughout the Potomac and
Susquchanna valleys the Talbot deposits frequently show large nuinbers
of ice-borne boulders. These are also common in the upper portions of
the Bastern Shore. The Talbot formation has an average thickness of
about 30 feet which at times increases to 80 or 90 feet or thins down until
it finally disappears. Many elay lenscs eontaining remains of marine and
estuarine animals and land plants occur near the main channels. Amnong
the most important of these may be mentioned the clay beds of Bodkin
Point containing huge cypress knees and stumps, and the marine deposits
near Cornfield Tarbor at the mouth of the Potomac River which contain
a large assemblage of marine molluscan shells. These clay lenses are
supposed to be deposits formed by lagoons which subsequently became
filled. The fossils contained in these beds are in the main identieal with
those found at the same horizon in other states to the north and south
of Maryland.

Recent.

The Recent deposits embrace chiefly those being laid down today over
the submarine portion of the Coastal Plain and along the various estuaries
and streams. To these must also be added sueh terrestrial deposits as
talus, wind-blown sand, and humus. In short, all deposits whieh are
being formed under water or on the land by natural agencies belong to
this division of geological time.

The Reecent terraee now under construetion along the present oeean
shore-line and in the bays and estuaries is the most significant of these
deposits and is the last of the series of terrace formations which began
with the Lafayette, the remnants of which today oceupy the highest levels
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of the Coastal Plain and which has been followed in turn by the Sunder-
land, Wicomico, and Talbot.

Beaehe‘s, bars, spits, and other formations are built up on this terrace
belt and are constantly changing their form and position with the varia-
tions in currents and winds. Along the streams flood plains are formed
that in the varying heights of the water suffer changes more or less
marked. On the land the higher slopes are often covered with debris pro-
duced by the action of frost and the heavy downpours of rain which form
at times accumulations of large proportions known as talus and alluvial
fans. An illustration of the former is seen in the Devil’s Race-course on
the western slope of the Blue Ridge, the heavy blocks in this instance
being separated by the action of frost and subsequently precipitated down
the stecp mountain side.

A deposit of almost universal distribution in this climate is the humus
or vegetable mold which being mixed with the loosened surface of the
underlying rocks forms our agricultural soils. The intimate relationship
therefore of the soils and underlying geological formations is evident.

The deposit of wind-blown sands more or less important everywhere,
* as may be readily demonstrated at every period of high winds, is especially
marked along the sea-coast in Worcester County where sand dunes of
considerable dimensions have been formed. Other aceumulations in
water and on land are going on about us all the time and with those
already described represent the formations of Recent time.

Note—Plates showing characteristic fossils for each of the geological
periods represented in Maryland will be found facing pp. 252-260.

A map showing the areal distribution of the geological formations and
agricultural soils of the State wlll be found at the end of the volume.



MINERAL RESOURCES.

The mineral resoureces of Maryland have yielded a great variety of
products, some of which afford the basis for important eommereial enter-
prises, while others give promise of prospective value. Many of the
Maryland minerals have been worked since early eolonial days, espeeially
the briek elays and the deposits of iron carbonate. The Maryland coal
deposits also were early diseovered, and have been the basis of an im-
portant industry for more than half a century. Still other mineral
produets have been developed within quite recent years, the annual value
of the Maryland mineral output being steadily on the inerease. The an-
cient crystalline rocks, confined for the most part to the Piedmont region
between the Catoctin Mountain and the Chesapcake have afforded the
most varied mineral substanees. Here oecur the most important build-
ing-stones ; the slates of Delta and Ijamsville; the granite of Port Deposit,
Woodstock, Ellieott City, and Guilford ; the gneiss of Baltimore ; the mar-
ble of Coekeysville and Texas; the crystalline limestone of Westminster;
and the serpentine of Cardiff, Broad Creek, and Bare Hills. In these
oldest roeks oceur also the ores of gold, eopper, ehrome, lead, and zine.
Iron ore is also found here while all the flint, feldspar, kaolin, and mieca
in the State must be sought for in these rocks. These older rocks also
appear in the Blue Ridge district where they form the Middletown Val-
ley and have yielded traces of eopper, antimony, and iron.

Rocks of later age, forming what geologists call the Paleozoic system,
eonstitute the western seetion of the State. They furnish much sand-
stonc and limestone suitable for building purposes, the latter also being
burned extensively for agricultural uses. There are also important de-
posits of eement rock that have afforded the basis for an extensive indus-
try. At the top of this Paleozoic system of rock formations are situated
the coal beds of the famous Cumberland-Georges Creek coal basin, in-
eluding the “ Big Vein ” that is universally thought to furnish the highest

quality of steam and smithing eoal. Thesc same rocks also contain im-
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portant deposits of fire-clay and iron ore, the former affording the basis
for a very important fire-brick industry.

The post-Paleozoic formations of the State, although not as rich in
mineral produets, are not devoid of deposits of cconomic value. The
interesting variegated limestone breceia, known as Potomac marble,
and the brown sandstone of Frederick and Montgomery counties belong
to the oldest of these post-Paleozoic strata. The series of still uncon-
solidated beds representing muel of the remainder of post-Paleozoie time
and comprising all of Eastern and Southern Maryland, and kuown as
the Coastal Plain, furnishes the chief supply of brick, potter’s and tile
elay; of sand, marl, and diatomaceous earth (silica) ; and mueh of the
iron ore. The elay industry, particularly, is onc of the most important in
the State and is largely based on the clays of this region.

o=
Gold $2,500.
C——
Mineral paint $13,000.
—
Sands, marls, etc. $23.000.
E—————
Iron ore $50.000.
(——
AMlineral waters $30.000.

Povcelaln materlals $113.000.

Road materials $175.000.

Cement, rock and slag $225,000.

Limne S8k (bR

Pottery $525.000.

Brick and tile $900,000.

Bullding stone $1,160,000.

Coal $5.500,000.

Fi¢. 5.—Diagram showing relative annual values of Maryland Mineral Pro-
ducts.

The various economic produets will be briefly eonsidered in the fol-
lowing pages.
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TABLE OF AVERAGE ANNUAL VALUES OF MARYLAND MINERAL PRrobucTs.

Ceall’ 58 o odol orito oo ioE AR TR T, A e e | $5,5600,000
Clays and clay products:
TR IS L nE LR DTS ot o T o R R $900,000
BotenyE &, |5 s o oot L SN DT Kt 525,000
Bt Clavel ot codiBo T ore e e (" N 10,000
———— 1,435,000
Porcelain materials:
TSI 5 o 5 08 o Bon Gl eiNe I e ISR s DU IR $10,000
BT 5 S5b0b 5.0.0ba S e ) AR R et ¢ ] o e R I S 85,000
o e Trgi R U S I . 10,000
_ = 105,000
SAMALE,, 6o oo B RS AP (S T SRR 6 5 15,000
TIRTIE 1 o o el o8 ST e U AR S L O A 3,000
SICEY @2 TPLITTOL, A6 B 000 s T TR P TS OSSP o S 5,000
Building stone:
GRANIEETANE SNEISE § . iiiie ot e e e e e E e e e e e e $800,000
Imetonc e Wl 0 oL e B L el e 100,000
SEREE " 0 30080 okl a3 30 SIPTPTL RIS S s e ... 125,000
Marble and serpentine ............ .. . i it 100,000
SATNISICTIE, 205 o & 0 g RIS PN S WO 25,000
GRIDITROM. o o A g, T R e L W R 5,000
TISCAllATROUSISNE B o o o P8 . e o e Gt e e 5,000
1,160,000
Cenienitaliocliean d._slalg et gy oot 708 L M T e e e e 225,000
Lime (agricultural and building) ................... IR s, ot 280,000
Iron ore (carbonate and hematite) ............................... 50,000
WHToEl Bl 50 b8 oo b ol B0 G P 35 oA Sl T ST S S e 15,000
CHENEL, o oltio o ot o OTD O TR I p T oot Sl b AN CRE. o o - 2,500
VR T LT ) ) TR e o O o SRR BT 175,000
inkntwatansy sl =e . UURT s et T T 50,000
T *ha g 8 o D 0 BNGAEE oA AR Ao B s R anr IR AE e $9,020,500

Tuzr Coars.

The eoal deposits of Maryland are eonfined to western Allegany and
Garrett counties and constitute a part of the great Appalachian coal
field which covers portions of Pennsylvania, Maryland, Virginia, West
Virginia, Ohio, Kentueky, Tennessee, and Alabama. Throughout the
western portion of this field the rocks with their eontained coal beds
lie nearly horizontal, but to the eastward low folds that gradually in-
ercase in intensity are developed until the ¢ canoe-shaped’” basins of
central Pennsylvania, western Maryland, and eastern West Virginia
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are reached. As a result of this increased folding eastward the eoals
have been metamorphosed through heat and pressure with a relative
reduetion in the amount of volatile earbon, the eoals gradually chang-
ing from the soft bituminous to the semi-bituminous varieties with a
further ehange to the hard anthraeite still farther eastward in the anthra-
cite field of Pennsylvania. In general the eoal beds are thickest along
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Fia, 6.—Map showing location of Maryland Coal Basins.

the eastern margin of the field and thin westward. Many of the eoal
seams ean be traced eontinuously over thousands of square miles, while
others have only a loeal development.

The Maryland eoals belong to the group of semi-bituminous coals
and possess great value for steam and smithing purposes. They are
used extensively as fuel for locomotives, steamboats and faetories, finding
a ready market in Baltimore, New York, and elsewhere along the
Atlantie border.




MARYLAND GEOLOGICAL SURVEY 169

The Maryland coals occur in five basins, known as the Georges Creek
basin, the Upper Potomac basin, the Castleman basin, the Iower
Yonghiogheny basin, and the Upper Youghiogheny basin. The pres-
ent production of coal for the market is almost exclusively confined to
the first two basins. The far greater prominence of the Georges Creek
basin has led to the application of the name “ Georges Creck coal” to
most of the coal shipped from the State. Until within recent years
practically all of this coal came from the Pittsburg seam or “ Big Vein,”
but the gradual exhaustion of this wonderful scam has led to the ex-
ploitation with most satisfactory results of many of the “ Small Veins”
both above and below the chief scam. There are many companies
to-day mining the smaller seams either exclusively or in conjunction
with the large secam. There is unquestionably a great future for
these smaller seams in Maryland, especially in the Upper Potomac
basin in southern Garrett County, where they reach their greatest thick-
ness, The total amount of coal in these small seams excceds many
fold that originally contained in the “ Big Vein.”

The many coal scams in the Maryland Coal Mecasures are shown on
the accompanying vertical section. The figures given represent the
thickness of the seams from roof to floor including the coal, bone,
slate, ete. "

The most important of the seams after the Pittsburg or “ Big Vein ”
are the Upper Sewickley, the Bakerstown, the Upper Freeport, and the
Middle and Lower Kittanning, all of which are being snccessfully mined
at the present tinie.

THE FOLLOWING ANALYSES SIIOW THE AVERAGE VALUES OF THE
LEADING MARYLAND COATLS,
Volatile| Fixed |Calorimetric Values

Conl Seams, Molsture. | Py W Ash. | Sulpbhur.
|

in 1n
Calorles. ILT,U.

Ppper Sewickley

or *Tyson ”..... .83 20.22 70.00 8.86 1.40 IS4 14.011
Pittsburg or * Big
SLEIT™ 5660000t .70 18.78 3.13 il 1.02 920 14.256

Bakerstown or
*Four-foot"..... 1.10 18.64 50.32 9.94 2.07 ki 13.973

1Tpper Freeport = 1|
or " Three-foot™.| 1.21 19.47 68.70 10.17 1.73 T4 13.975

Lower Kittanning
or ** Six-foot ... 1.26 19.62 67.20 12.01 2.13 7484 18.471

Brookville.......... .9 21.04 63.83 9.22 1.30 T 13.912
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Dunkard

390 + feet

Monongahela
240-270 feet

Conemaugh
600-700 feet

Allegheny
260-350 feet

Pottsville
325-380 fect

Scale: 1 inch = 800 fect.
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COAL SEAMS

Jollytown coal 2 feet

Washington coal 3% feet

Waynesburg *° A coal 2 feet
Wayneshurg or Koontz coal 3 to 6 feet
Uniontown coal

Upper Sewickley or Tyson coal 6 feet
Lower Sewiekley coal 212 fect
Redstone coal 4 feet

Pittsburg, Elkgarden or * Big Vein ™
coal 14 feet

Little Pittshurg coal 2 fect
24 Little Pittsburg coal 1 foot

Franklin or Little Clarksburg coal 9 feet

Lonaconing coal 2 feet
Elklick eoal 1 foot

Friendsville, Ames or Crinoidal coal

2 feet

Maynadier eoal 2 to 3 feet

Bakerstown or Barton coal 2 to 5 feet
Grantsville coal 3 feet

Brush Creck or Masontown eoal 2 feet
Mahoning eoal 2 fect

Upper Freeport or Thomas coal 3 to 6
feet

Lower Freeport coal 2% feet
Upper Kittanning coal 1 to 3% feet

Middle and Lower Kittanning, Davis, or
¢ Six-foot *’ coal 8 feet
 Split-six ** coal 3 to 4 feet

Clarion or Parker coal 214 feet
Brookville or Bluebaugh coal 3 to 6 feet

Mount Savage or Upper Mercer coal 8 it.
Lower Mercer coal 1 foot

Quakertown or Bloomington coal 2 feet

Sharon coal 1 foot

Fia. 7.—Generalized section showing relative positions of Maryland coal
seams.
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Although coal was diseovered in the Georges Creek basin as early as
1782, the first castern shipments from the Maryland eoal district were
not made until 1830, when small amounts were transported by barges
down the Potomae River. The first company was incorporated in 1836.
Sinee the construetion of the Baltimore and Ohio Railroad in 1842
and of the Chesapeake and Ohio Canal in 1850, the output from the
Maryland mines has very rapidly inercased, and more than 30 companies
are now engaged in the mining of eoal.

The average value of the output of the Maryland coal mines in recent

years has amounted to $5,500,000 annnally.

Tir BUILDING STONES.

The rocks of the State of Maryland present many varicties of excel-
lent building and decorative stones. The greatest amownt of the produet
is obtained from that portion of the State north of Washington and
east of Harper’s Ferry, West Virginia, which has been termed the
Piedmont Plateau, and whicl ineludes some of the oldest roeks found
in the State. The central loeation of this area, traversed by two main
railroad lines and several local ones, places it within eonvenient distance
of the prominent cities and towns of the Middle Atlantie eoast and
renders the produets both valuable and available wherever the local
conditions are otherwise favorable. .Counteracting the value of this ecn-
tral loeation, however, is the fact that the State of Maryland represents
but a section across a series of geological formations, which are present in
Pennsylvania and Virginia, where there are offered similar opportunities
for quarrying building stone. In some instanees operations were com-
menced in these areas earlier than in Maryland, with the result that
trade has been diverted to neighboring States which might he gained for
Maryland by more energetic and intelligent action on the part of the
loeal operators. At the present time the operations in the area ave in
no wise commensnrate with the supply of material at hand, and the
demand which might be developed if sufficient forethought and care
were expended to make the output nniform and the quarrying economieal.

The rich variety in the rocks adapted to struetural and decorative



172 REPORT OoN THE PHYSICAL FEATURES 0F MARYLAND

purposes renders a deseription of each variety out of the question, and
it becomes necessary to treat the ocenrrences under the following heads:
The Granites and Gneisses. The Marbles, Serpentines, and Limestones.
The Quartzites and Sandstones. The Slates.

THE GRANITES AND GNEISSES.

Granite is the broad family name that is applied to a large and eom-
mon group of roeks, whieh are usnally of a somewhat mottled light gray
eolor, and almost always carry two minerals, quartz and feldspar, as
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essential eonstituents. Beside these, which make up the mass of the
roek, there are dark eolored iron-bearing minerals, sueh as black miea,
or biotite, hornblende, and oceasionally pyroxene. Each of these may
be evident to the eye without the aid of a lens.

The foregoing minerals usually form irregular aggregates, in whieh
the individual grains interloek in such a way that the eohesive strength
of granite is relatively high. The eonstituent grains vary very widely

in size, from individuals two or more inehes in diameter to those which
are scarcely separable with the unaided eye. The arrangement of the
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different mineral grains is irregular and without any prominent lines
of distribution, when the granites are unmodified produets of erystal-
lization from a molten state. Subsequent aetion on the rock, however,
through pressure or reerystallization, generally arranges the eonstituent
minerals in some regular order, such as in parallel or wavy interlocking
lines. It is in this way that many granite gneisses originate from
granites, as at Port Deposit. True gneisses, however, usually result
from the reerystallization of rocks laid down under water, and still
retain their banded character. Sinee in the trade granites and gneisses
eompete for the same work, and sinee, when well sorted, there is little
differenee in their praeticability for building purposes, they will be
treated together in the present diseussion, the differenees between the
two being shown in the order of grouping in the diseussion of the prin-
eipal quarries.

The regions in Maryland where the granite and gneiss are most ex-
tensively worked are at Port Deposit, in Ceeil County, in the vieinity
of Baltimore, at Woodstoek in Baltimore County, and at Ellieott City
and Guilford in Howard County. Other areas in Howard and Mont-
gomery counties and in the Distriet of Columbia eontain some good
stone, but it is there quarried only for loeal use.

Granites.

Porr Derosit.—The Maryland granite whieli is perhaps best known
outside of the limits of the State is that quarried in the vieinity of
Port Deposit. This town is situated on the Susquehanna River three
miles above its mouth at Havre de Graee. It is one of the prineipal
towns of Cecil County and has good railroad eonneetions with Phila-
delphia, Baltimore, Washington, and Harrisburg. It is possible also
for light erafts to ascend the Susquehanna as far as ‘the town and
reeeive their loads direetly from the quarry. The value of the granites
of this area was early reeognized, and the roek was used by the settlers
for the foundation of some of the oldest eolonial dwellings. The in-
dustry arising from the quarrying of the roek is, however, of somewhat
later origin.

The Port Deposit granite is eut by several series of joints or parting
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planes which are so situated as to greatly facilitate the extraction of
blocks of any desired size. Texturally the stone is marked by an indefi-
nite lamination indicated by the shreds and flakes of black mica. In
color the rock is a light bluish gray which in buildings gives a bright,
fresh appearance at first, and then gradually becomes somewhat darker
through an accumnulation of the dust and dirt of the atmosphere. Such
a darkening produces a mellowed tome in the buildings which gives
a pleasing effect. Chemically and physieally this granite is very
durable. The chemical and mineralogical analyses show no eenstitu-
ents casily removed by the weather, while the tests on its crushing
strength (over 20,000 pounds per square inch), its absorption (0.19-
0.25). and frcezing thoroughly establish its durability under any cir-
cumstances to which it may be subjected.

Near Frenchtown, a few miles south of Port Deposit, is another body
of granite similarly situated. Here the roek is of the same gencral
character, but the small quarry opened in it has never been very highly
developed. Other masses of similar granite, less favorably situated for
commercial purposes, may be found on either side of the Susquehanna
in the neighborhood of Port Deposit.

Ervicorr Crry.—The Ellicott City granite area consists of an irregular
L-shaped mass, which has an extreme length of about five miles in an
cast and west direction and a breadth varying from one-half to two
miles. The quarries of Ellicott City are located on either side of the
Patapseo River in Baltimore and Howard counties, and the roek in
which they occur extends on the castern side of the Patapsco as far
east as Tlehester, but on the western side only as far as Grays Siding.
The material on the Baltimore County or eastern side is a fine-grained
rock with a decided foliation or gneissic strueture. On the opposite side
of the river in Ellicott City iteelf it is more nniform and granitie. Here
it also has a porphyritie strueture in eonsequence of the development
of large flesh-coloved erystals of feldspar which are disseminated some-
what irregularly through the roek. The time of opening these quarries
dates back probably into the last of the eighteenth century, but the
details of their development are entirely wanting.

The opportunities for shipment and drainage are good. Those of
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the Ellicott City quarry are seldom excelled, as the opening is in the
side of a hill so close to the tracks of the Baltimore and Ohio Railroad
(main stem) that cars may be loaded simply by turning the derrick
boom.

Probably no area of granite within the State shows as great variation
in the texture and character of the rock as that about Ellicott City. In
the quarries on the eastern side of the river the rock appears quite
schistose and homogeneous, and practically lacking in porphyritic crys-
tals. Through it are scattered large patches or segregations of the
darker minerals, which give to the rock the somewhat somber effect dis-
played by the Baltimore Cathedral. These patches do not weaken the
rock, though they render the stonc less attractive. On the other side
of the river the stone has a distinetly porphyritic character, which gives
to it a mottled effect. The increased amount of feldspar brightens the
rock and the distribution of the crystals adds detailed variety to the
structure in which it is used.

Woonsrock.— Perhaps the best granite in Maryland for general build-
ing purposes is that which is found in the small area in the south-
western coruer of Baltimore County near the railroad station of Wood-
stock, Howard County. Within this area, near the quarries, is the small
town of Granite, which was formerly known as Waltersville. The granite
mass forms a more or less oval, isolated area extending scarcely two
miles northeast and southwest and a mile northwest and southeast.
Although so small, it is one of the most important cconomic areas within
the State. The most striking feature of these quarries is the sharp de-
markation of the systems of vertical and horizontal joints which are so
prominent and so regular as to give the impression of cyelopean masonry.

The chemical composition and appearance of the rock are very satis-
factory, and the physical tests on the crushing strength (20,000 pounds
per square inch), absorption (0.23-0.25), and freezing show the rock to
be all that could be desired for strength and durability. :

GuiLrorp.—Perhaps the most attractive granite found within the
State is that which is quarried at Guilford, Howard County, about five

miles northwest of Annapolis Junction, on the TLittle Patuxent River.
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This granite early attracted attention because of the uniformity and
fineness of its grain, its light color, and pleasing effeet. Although the
area furnishes excellent monumental and building material, it has until
the recent eonstruetion of a spur been situated some miles distant from
the Baltimore and Ohio Railroad, a eireumstance which has delayed such
a development and recognition of the rock as tlie material deserves.
Minor ARreAS.—Besides the five areas already described there are sev-
eral other granite masses within the State, as indicated by the map,
whieh liave been worked from time to time to supply the local demands,
and ocecasionally with the hope of bringing the stone into commercial
importance. Of these smaller masses which have been quarried spas-
modically may be mentioned those at Dorsey’s Run, between Ellicott
City and Woodstock; at Sykesville; at Garrett Park; at Cabin John,
in Montgomery County; and tlie granites of the Middletown Valley.

Gneisses.

Certain of the more uniform and compaet gneisses furnish good
building material and many quarries have heen opened in the areas
where the demand is great and the expense of handling and transpor-
tation is fairly low. These quarries are espeeially noticeable in the
vieinity of Baltimore, where all of these conditions are fulfilled. The
gneisses of the area, represented on the map, show great eonstancy in
their mineralogical and textural eomposition. They are composed of
alternating bands of fibrous to micaceous hornblende, biotite and ehlorite
schist between lighter eolored more or less feldspathic quartzschist. The
dark ferruginous bands break down readily and are not used at all as
struetnral material, but are discarded as waste. The best material
comes from those portions of the lighter bands which are composed
almost wholly of quartz, the prepared blocks differing but little from
those made of a well-characterized quartzite. The rocks are rather
strongly bedded in slabs from three inches to three feet in thiekness, and
are thus more easily worked than the hardness of the rock might at first
suggest.

The quarries about Baltimore are grouped around two eenters, Jones
Falls and Gwynns Falls, on the northern and western sides of the eity,
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the location being determined by the facilities afforded by the shape of
the'country for opening and working the quarries on a horizontal plane.
This method of working decrcases the cost of handling the stoue, avoids
any expense or diffienlties because of water, and often furnishes a eon-
venient and eheap dumping ground away from the roek bed which may
be worked in the future.

Swnaller quarries are found at different points within the Piedmont
where the gneiss is worked to meet the loeal demand for foundations,
crushed stone, etc.

The average value for the annual output of granites and gneisses in
the State is about $800,000.

THE MARBLES AND LIMESTONES.

The marbles and limestones are perhaps the most uniformly dis-
tributed of all the building stones in the State, for larger or smaller -
areas may be found in Baltimore, Carroll, Howard, Frederick, Mont-
gomery, Washington, Allecgany, and Garrett counties. These differ
widely, however, in character, mode of occurrence, and geological age.
Unlike the granites, gneisscs, and scrpentines, they arc mnot confined
to the central portion of the State, called the Piedmont Plateau, since
they are found well developed in the broad Hagerstown and Frederick
valleys and in the more mountainous areas of the Alleghanies. The
exposures are almost always poor on account of the relative readiness
with which these rocks break down under atmospheric agencies, and
from the same cause they usually occur in valleys and seldom along
ridges or the crests of mountains, as the sandstones do. Moreover,
whenever there occur sufficient bodies the valleys are characteristically
broad, flat, and very fertile.

Aeccording to their geological age the marbles and limestones have
undergone various degrees of change, since the time of their formation.
There is a progressive increase in their crystalline eharacter and free-
dom from fossils, from the little changed fossiliferous Greenbrier lime-
stones of Garrett County to the crystalline, non-fossiliferous marbles of
Baltimore County. This increased alteration, which they have under-

gone, is accompanied by a change in color from the dark limestones of
12
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the Carboniferous and Helderberg formations through the lighter Shen-
andoah limestones to the variegated marbles of the western Piedmont
formation and the clear white or blue marbles which are so extensively
worked in Baltimore County.

According to their character, their occurrence, and the uses to which
these various stones are put, they may be grouped for discussion in the
following subdivisions:

Marbles, including the highly crystalline dolomites and marbles of
Baltimore, Howard, and Carroll countics.

“ Potomac Marble,” or breccia, which is found locally in the “ Red
beds ”? of the Newark formation (Triassic) in Montgomery, Frederick,
and Carroll counties.

Serpentines or “Verde Antique” of Harford, Baltimore, and Mont-
gomery countics.

Limestones, including the crystalline blue and gray limestones, mag-
nesian limestones, and “ dolomites ” of Frederick, Washington, Alle-
gany, and Garrett counties.

Marbles.

The marbles of Maryland have been known for their great value
in building and monumental work since the beginning of the last cen-
tury. They are all confined to that portion of Maryland composed of
the highly crystalline rocks of the Piedmont Platean. Those which are
being worked at the present time occur in Baltimore County.

MarsLEs or Barrimore CouxTy.—The chief quarries arc located at
Cockeysville and Texas, on the Northern Central Railway, about fifteen
miles from Baltimore, and arc separated from each other by a distance
of a mile and a half. Although situated so close togcther and pre-
senting but parts of a single formation in the same valley, the quarries
exposc rocks showing many differenccs in composition, purity, coarse-
ness of grain and texture, which have developed different industries in
the two places. The rock at Texas is a coarse-grained marble of nearly
purc carbonate of lime suitable for use as a flux or fertilizer, while that
at Cockeysville is a finer-grained dolomitic marble, rich in magnesinm
and well adapted for building and decorative purposes.
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The fezture of the eastern marble varies widely. The rock from

“alum stone” in whieh

Texas is a very eoarsely erystalline marble or
the individual grains are sometimes % or % of an ineh in diameter.
The constituents are weak in themselves and they are weakly leld
together. Sueh a texture renders the roeck nearly worthless as a build-
ing stone where small bloeks must be used and great weights sustained.
This is emphasized by the determination of the crushing strength,

whieh is very low. The grain of the Coekeysville or “ Beaver Dam ”

roek, on the other hand, is exeellent, the individuals seldom exeeeding s

of an ineh in diameter, the eomponent partieles forming a closely inter-
loeking aggregate. This interloeking of the grains tends to produce a
eompaet and hard roek whose erushing strength is high (20,000 pounds)
and absorption ratio low (0.213 per eent). This differenee in closeness
of grain is not strietly a geographieal one, since fine-grained marbles,
similar to those at Coekeysville, may be found at Texas. There is at the
latter point, however, little evidenee of the oceurrenece of rock whieh will
combine such fineness and eloseness of grain, freedom1 from miea and
pyrite, and abundanee as is shown in the rock worked by the Beaver Dam
Company at Cockeysville. Quarries are also being opened at Summer-
field, where good deposits of marble have reeently been found. Small
areas of marble also oeeur in Howard County.

MarBLes oF CarrorLL CoUNTY.—Intermediate between the elear
white, fine-grained saceharoidal marbles of Baltimore and Howard coun-
ties and the dark blue and gray limestones of the Hagerstown and
Frederiek valleys are the variegated marbles of Carroll County, whieh
have furnished samples unsurpassed in beauty and variety by those of
other states. All of these varieties oeeur in lenses which do not oceupy
any considerable extent or present large exposures, but instead are eon-
fined to valleys which are long and narrow and are the direet result of
the readier removal of the ealeareous roeks than of the adjacent shales
and sandstones. The marbles thus oeeupy the bottom lands and seldom
outerop high above the level of the streams.

Up to the present time the method of extraeting the stone has been
very erude, sinee the only desire has been to obtain the rock in pieees
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suitable for foundations and ordinary buildings. From a study of the
small quarries it seems probable that no blocks can now be obtained in
size, shape, and quantity for first-elass building purposes. The jointing
is not trustworthy and the rock tends to break down into thick angular
blocks varying in size from eight cubie fect to small fragments. Care-
ful work with channeling machines or diamond drills and a discontinu-
ance of explosives might allow the quarrying of blocks whieh would be
valuable for interior decoration in the form of mosaics and mantels.

Another serious drawback in working these rocks, which appear so
beautiful in samples, is the irregular distribution of the colors. The
white may be replaced by red or the red may bc replaced by blue and
so on. There seems, however, to be a greater amount of red and white
or clear white than anything else. The variations in eolor are so fre-
quent and uncertain that it seems doubtful if any quarry now opened
could fill any moderately large order with material like a given sample.
That there are beautiful marbles within these lenses is beyond doubt, but
a suitable place for the devclopment of a profitable industry in them
has yet to be found.

Potomac Marble.

The most interesting building material in the entire State of Mary-
land is the “Potomac marble,” “calico roek,” or “ Potomae breceia,”
which has been used occasionally for the greater portion of a century.
The chief interest in this rock arises from the fact that, as stated by
Merril, it is “ the only trne conglomerate or breccia marble that has ever
been utilized to any extent in the United States.”

This conglomerate is found in several places along the ecastern slope
of the Blue Ridge and has been quarried near Washington Junetion on
the Baltimore and Ohio Railroad. The quarries are small affairs, whieh
have been operated spasmodieally. The one most aetively operated is

located about a mile east of the Washington Junction station.

This rock was first brought into notice by Mr. B. H. Latrobe, Superin-
tending Architect in the econstruction and repair of the Capitol and
White House before and after the War of 1812. The columns which
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were then procured are still standing in the old House of Representa-
tives, now used as Statuary Hall. The quarries whence they were
obtained have never been fully developed, although Mr. Latrobe thought
that he had found in the newly discovered marble of the Potomac an
inexhaustible resource of the most beautiful building materials casily
accessible by water. The conglomerate consists of pebbles of limestone
of varying size which sometimes reach a foot in diameter, although
usually averaging about two or three inches. The fragments, whieh arc
both well rounded and angular, range in color from gray to blue and
dark blue, and occasionally pebbles of quartz, ehloritic schist, and white
crystalline marble occur. All are imbedded in a red caleareous matrix
mixed with a greater or less amount of sand.

Serpentine.

Serpentine or “ Verde Antique” has been quarried in Maryland for
many years, but the annual production has always remained small. As
this rock enters into competition with some of the marble for interior
decoration it has frequently been classed as a marble, although as far
as the Maryland deposits arc eoncerned it is in no wise related to the
marble, however intimately interwoven with calcite veins it may be.
The deposits are found in Ceecil, Harford, Baltimore, Howard, and Mont-
gomery counties, where they have been worked to a greater or less
cxtent in the hope of obtaining good material for gencral bunilding or
interior dccoration. The most thoroughly exploited arc those about
Baltimore, at the Barc Hills, those on the banks of Broad Creck in
the eastern part of Harford County, and a small area near Cambria in
the northern part of the same county. That the stone is capable of
furnishing beautiful slabs for decorative purposes has been clearly proven.
The deposits on Broad Creck are situated in the midst of a large serpen-
tine area, which extends from the Susquehanna southwesterly into Bal-
timore County. The ncarest town is the small village of Dublin some
three miles to the south, which is laeking in both railroad and canal
communieation. In the shipping of orders it is nccessary to have all
of the stone hauled to Conowingo on the Perryville and Colnmbia Rail-
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road, a distanee of three or four miles. The texture of the stone does
not vary widely, and the impression is left that the stone works readily.
If due eare is used to avoid the use of explosives and the working of the
stone after it has lost the so-called quarry water, mueh of the waste may
be avoided. The use of diamond drills or ehanneling maehines offers
the only method whieh will justify the expectation of profitable work.

What has been said of the Broad Creek roek may equally well be said
of that in the smaller openings near Cambria, a small station on the
Baltimore and Lehigh Railroad not far from Cardiff.

The average value of the annual output of marble and serpentine in
the State is approximately $100,000.

Tamestones.

The blue and gray limestones of Paleozoie age have with a single ex-
ception never been quarried in Maryland as building stones except for
loeal use. The most important and in fact the only limestone whieh has
been used in prominent buildings is the Shenandoah limnestone of
the Hagerstown and Frederick valleys. This roek is a magnesian lime-
stone containing alummina and graphite which, however, shows a wide
range in its eomposition.

This stone is usually of a deep blue eolor when freshly quarried but
upon exposure there is slowly formed a thin white eoating over the face
of the roek, which brightens the eolor to a dove-gray, thereby greatly
improving the.appearance of the buildings. This ehange goes on uni-
formly and aceordingly does not pass through the unsightly mottled
stage.

There is no doubt that this rock might become of eonsiderable im-
portanee eommereially as a building stone. At present, however, the
residual soil, with which it is eovered, lends itself so readily to brick
making that there is little demand for stone except in heavy struetures
or for foundations.

Many areas in the Hagerstown Valley offer limestones whieh may ulti-
mately prove of importanee as building stones. Openings in the roek
are made only for lime at the present time, and the methods of quarry-
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ing, which shatter the rock by lLeavy charges, make the exposures look
less favorable for the production of building stone than is actually the
case. 1f proper care in extraction were exercised, there is no doubt but
that large blocks of limestone could be quarried in many places through-
out the entire valley, which would in some instances work into a good
grade of ““ black marble.”

The most successful quarry at the present time is that situated near
Eckles Mills, Washington County, operated by the Washington Marble
Company. The rock, as here exposed, occurs in several well-defined beds,
lying at a moderate dip, which yicld excellent decorative stock. The
material varics somewhat in color in the different beds but large slabs,
suitable for interior decoration, have been obtained, which in their soft,
pleasing tones and agreeable markings rival many of the better known
forcign marbles. The produect of these quarries is already on the market
and the present demand forecasts the establishment of a good industry
at this locality.

In the Frederick Valley little has ever been done towards quarrying
the blue limestone for building purposes, as almost all of the stone which
has been taken out has been burned for lime which finds a ready market.
The buildings in Frederick show that there has been some quarrying for
building material, since several of them are built of limestone and almost
all of them have limestone foundations or sills.

West of the Hagerstown Valley in Washington, Allegany, and Garrett
counties there are three Paleozoic limestones, namely the Niagara,
Helderberg, and Greenbrier. Of these the second is the only one which
offers reasonable grounds for expecting good building material within its
limits. The upper massive beds of the Helderberg whiclh outerop in
five or six small bodies along the Potomac from Hancock to Cumberland,
and form a continuous belt from the latter point to Keyser, West Vir-
ginia, afford cvery indication that satisfactory building material may
be obtained. Little if any work has been done in this formation because
there have been no local demands.

Of the two remaining formations the Niagara is of such a nature that

it cannot be used at all, and the Greenbrier is scarccly any better adapted
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to building purposes. Both formations occur in valleys with very few
outcrops. The latter division has a single exposure on the Potomac
between Keyser and Piedmont, West Virginia, and is imperfeetly shown
on Jennings Run and Braddoeks Run. It is also injured for structural
purposes by the pyrite which oeeurs scattered through it.

The average value of the annual output of limestone for the State is

approximately $100,000.

THE SANDSTONES.

Although there is but one sandstone within the State which has at-
tained any considerable reputation as a building stone, there are many
formations in different parts of the area which furnish suitable sand-
stones for local construction. As is the case with all building stones the
factor of transportation facilities is so important that only those deposits
can eome into general use whieh are high elass and situated adjacent to
prominent lines of travel either by railroad or boat. The sandstones
of the State may be considered under the following heads: the T'riassic
sandstones, the Paleozoic sandstones ineluding the Cambrian or “ Moun-
tain ” sandstone, the Tuscarora and Oriskany sandstones, the Pocono
and Pottsville sandstones, and the Micacecous sandstones.

T'riassic Sandstones.

The T'riassie or “ Seneea Red ” sandstones are the only ones quarried
in Maryland which posscss a recognized reputation in the market, or
which furnish material for more than local work. The formation in
which they oeeur is extensively developed along the eastern edge of the
United States from Conneetient southward through New York, New
Jersey, Pennsylvania, and Virginia and in seattered areas into North
and South Carolina. Tt is from roeks of the same age that the well-
known building stones from Portland, Connecticut, Prallsville, New
Jersey, and Hummelstown, Pennsylvania, are quarried. This formation
enters Maryland from the north near Emmitsburg, and continues with
varying width through Carroll, Frederick, and Montgomery counties to
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the Potomac River. Between these limits there is an almost eontinuous
belt loeally known as the “red lands” which is divided into two arcas
by a small exposure of the underlying Shenandoah limestone a few miles
west of Frederick, where the whole of the Triassie has been removed by
stream erosion. '

In either direetion from this point the formation widens to ahout 16
miles at the Mason and Dixon Line and 4 miles where it crosses the
Potomae. East of this belt in the .southwestern corner of Montgomery
County there is also a broad avea of the same formation whieh is con-
tinued sonthward into Virginia. It is to this southern area that the
quarrying of sandstone is almost entirely eonfined. The prominent quar-
ries are situated near the mouth of Seneea Creck, Montgomery County,
on the Chesapeake and Ohio Canal about 25 miles northwest of Wash-
ington.

The first use of the Seneea stone is not known, although it is evident
that blocks of this material were utilized prior to the Revolution. The
beds from whieh the building stones are now obtained lie west of Seneea
Creek, on the left bank of the Potomae River, where the dip is some 15
to 20 degrecs to the southwest. The sandstone beds themselves differ
very much, not only in color but also in hardness and texture. Some
are fine-grained and ean be wrought to a sharp arris, others are coarse-
grained and may assume the character of a conglomerate. TInterstratified
with these grits are argillaceous shaly beds, whieh, together with some of
the conglomeritie beds, are entirely unfit for the better grades of work,
and eannot compete even with local stone for rough foundation work on
account of the cost of transportation. TIn strata showing as wide varia-
tion as these do it is natural that only a portion of the material excavated
is available, and there must necessarily be a eonsiderable waste.

The texture of the stone which is placed upon the market is excep-
tionally good. It is very fine-grained aud uniform and is not at all
shaly, and shows little or no disposition to scale when exposed to the
weather. The partieles of quartz are evidently distributed throngh a
fine, seareely pereeptible cement, and over the entire face there are very

minute flakes of muscovite which brighten the general appearance of the
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rock. Occasionally in larger bloeks there are seen small bands of eoarser
grain whieh indieate the bedding, and in a few instanees this alternation
in texture is emphasized by variation in the eolor of the eement.

One of the most valuable features of the Seneca sandstone is the ex-
treme readiness with whieh the stone may be earved and chiseled when it
is first quarried. It is then soft enough to be easily eut and the texture
is snfficiently uniform to render the stone satisfactory for delieate
earving. As is frequently the ease with all building stones the rock
after exposure loses the readiness with whieh it may be worked and be-
comes hard enough to turn the edge of well-tempered tools. 1t is this
hardening on exposure whieh proteets and preserves the delieate tracery
sometimes seen in the finer examplés of dressing in bloeks from these
quarries.

The eolor of the Seneea Creek sandstone as furnished varies from a
homogeneous light reddish-brown or einnamon to a ehoeolate or deep
purple-brown. When freshly quarried the eolors are even brighter than
after the roek has been exposed some time, the rock presenting tones of
a light reddish fawn eolor. The eolor ehanges with the eomposition.
With an inerease in quartz the luster of the roek beeomes brighter and
with an inerease in feldspar the tone of the roek beeomes grayer, while
an inecrease in the amount of eement deepens the eolor.

Throughout the entire extent of the Triassie as exposed in Maryland
there are small loeal quarries developed to supply the demands for
foundations and oceasionally for more pretentious buildings. The gen-
eral demand, however, is more than overeome by the cost of transpor-
tation in all but the most favorably situated loealities. There are, how-
ever, many oceurrences whieh will prove of value as the eountry be-
eomes developed and improves its facilities for distributing its resourees.

Paleozoic Sandstones.

Among the varions Paleozoie formations there are five well-marked
sandstones. These are the Cambrian, Tusearora, Oriskany, Pocono, and
Pottsville. None of these have been worked to any eonsiderable extent
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as building stones, because of the lack of demand and of transportation
faeilities.

CAMBRIAN or “ MouNTAIN ” sandstone extends across the State in
two parallel bands of dense quartzites which form the Blue Ridge and
Catoctin mountains. These quartzites were originally porous sandstones,
whieh have subsequently been thoroughly consolidated by a dense sili-
cious cement. Similar rocks also oceur in the small detached area of
Cambrian sandstones which forms Sugar I.oaf Mountain. The roek
has never been brought prominently into the market, although it has
been used quite extensively for railroads, canals, roads, and a few indi-
vidual buildings.

Other quarries have been opened in a small way along the Western
Maryland Railroad to supply the demands for good road metal and small
quarries have been operated as at Emmitsburg.

Tusoarora and ORISKANY sandstones have a eonsiderable develop-
ment in Allegany and Washington counties where the stone has been
used to supply the loeal demands. This is espeeially true of the area
about Cumberland. Here the Oriskany sandstone, which is of a buff-
brown to yellow eolor, was the first to be introdueced. Tt is the source
of all the sills, foundations, and lintels for the older buildings. Al-
thongh this has not proved altogether satisfactory about Cumberland
there are other points in the distribution of this formation where it
seems probable that good material may be obtained.

When it was found that the Oriskany sandstones were not as durable
as expected and that they soon beeame disfigured by exposure, attention
was direeted to the harder white sandstones of the Tusearora whiel are
exposed in Wills Mountain just west of Cumberland. The ledge as here
exposed has a thickness of some 300 feet, but the solid rock has not yet
been quarried since the demand is more readily supplied by utilizing the
many detached blocks whieh eover the slopes of the mountain. At the
present time this stone is used for foundations and trimmings in all
of the better elass of buildings in Cumberland. The roek varies some-
what in texture and firinness aeeording to the different beds, but on the
whole shows unusual uniformity. Tt is bright gray in color and is
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eomposed entirely of fragments of quartz, which are themselves cemented
by a silicious eement, causing the rock to be in reality a quartzite rather
than a sandstone. Teldspar and mica are also found in the rock. Few
imperfections were noticed and for one of such silicious charaeter the
rock seems to be very free-working.

Pocoxo sandstone has reeeived but little attention and has been used
only oceasionally as a supply for flagging. It seems quite probable that
as the demand for building stones increases the flags, which are well
developed in places, may ecome to be of some importance.

PortsviLLe sandstones and conglomerate are interstratified with sandy
shales in which thin beds of eoal are locally developed. The sandstones
arc usually coarse-grained and conglomeritie, with marked evidences of
cross-bedding which are irregular in extent and distribution. The indi-
vidual pebbles, frequently very small, are held together by a silicious
cement, which indicates great durability for the rock. Unfortunately
such a cement renders the working of the stone both Qiffieult and ex-
pensive. It is probable that this material will never become of economie
importance except in the supply of local demands for foundations, steps,
and oeeasional door sills.

Micaceous Sandstones.

Seattered over the northeastern portion of Maryland in Baltimore and
Harford counties are several exposures of highly micaceous quartzose
rocks, which were originally sandstones but which have now undergone
considerable ehange through dynamiec metamorphism. These are most
characteristically developed in Setters Ridge along the Green Spring
Valley, ten miles north of Baltimore where the roek is quarried near
Stevenson.

The average annual output of sandstones for the State is approxi-
mately $25,000.

THE SLATES.

Slate suitable for the production of roofing-slate has been found at
several points within the limits of the State and quarries have been
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opened in the Peachbottom area of Harford County, at Hyattstown in
Montgomery County, and at Linganore and Tjamsville in Frederick
County. Slates from the latter county have proved pleasing in color
and durable, but the public taste has been educated to certain character-
isties for slate which these do not possess and they are of little or no
commereial importanee. The only arca of active operations at present
is that in Harford County.

The Peachbottom Slates.

The slate produced in the quarries of the Peaelibottom distriet of
Maryland and Pennsylvania is the most widely known struetural material
manufaetured within the limits of the State. Unfortunately Maryland
has received little credit for its share in the industry although almost all
of the productive quarries are situated within its limits. This appar-
ent injustice hias arisen from the fact that the shipping point for most
of the quarries and the residence of many of the operators is Delta,
Pennsylvania, a town lying at the foot of the ridge which supplies the
stock for the manufacture of slate. Delta is much larger and better
known than its Maryland associate, Cardiff, which is only separated by
the State boundary.

The topographie relations between the town and the quarries are par-
ticularly favorable for the shipment of slates and the establishment of
a prosperous community. The town is connceted with the primeipal
cities of the Atlantic seaboard by the Maryland and Pennsylvania Rail-
road reaching from York, Pennsylvania, to Baltimore. There is no
information at hand from which we may learn when the presence of
valuable roofing slates was first recognized in this area or when the first
material was taken out for roofing purposes. According to the loeal
tradition, whiel is subject to some doubt, the slates were quarried as
early as 1750. The building on which these slates were laid was de-
stroyed a few years ago and the inferences eoncerning its age are based
on a series of deeds and family papers which seem to indicate the date
of construction as 1749 or 1750 and the source of the material as some

point on the ridge not far to the north of the Mason and Dixon Line.
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The first authentie evidenee of quarrying is the slate reeently removed
froin the roof of the old Slate Ridge Chureh, known to have been built
in 1805, whieh was torn down in 1893. The slates from this old roof
whieh had been exposed to the atmospherie agents of degeneration for
nearly a hundred years show no change in eolor or firmness, although
some of them were eovered by lichens and other vegetable growths. Some
of the larger slabs have been preserved by the quarry superintendents to
show the great stability of their stone, even when poorly prepared and
poorly laid.

Throughout all of that part of the area whieh has furnished good
slates the bedding is not elearly defined and the ledges of first-elass
material do not seem to present any eontinuous arrangement, suggesting
valuable beds separated by non-produetive ones. This laek of definition
in the bedding of the stone renders it impossible to eompute with any
degree of aeeuraey the thiekness of beds or “ veins.” Some of the quar-
ries produee good slate over a distanee of at least 150 feet aeross the
strike and their operations are limited not by the quality of the stone
but by a short-sightedness during early operations whieh allowed the
rubbish to be dumped upon the workable beds.

All of the quarries along the line show a great many series of joints
whieh both aid and hinder the working of the quarries. The great
number of joints and their interseetion with eaeh other at varying angles
renders mueh of the material extracted unavailable for the manufaeture
of roofing slates or 1nill stoek. While this is so and the amount of rub-
bish about the quarries is very great it is doubtful if there has been a
greater portion of waste material than is eommon in slate quarries the
world over.

The most prominent feature in the texture of the Peachbottom slates
is the eoarse fibrous arrangement of the partieles whieh give to the stone
an appearanee somewhat suggestive of the fiber of petrified wood. This
texture renders the slates mnch stronger in eertain direetions than they
might otherwise be, but preeludes the method of breaking the slates by
sharp blows applied nornal to the eleavage and makes the stoek less avail-
able for milling purposes. The material prepared for market shows little
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or no variation in the nature of the stone employed, but the character of
the finished product seems to vary somewhat in different quarries. Not
only is there a difference in the skill with which the work is done, but
the quarrymen secm to differ in the amount of care whieh they exercise
in sorting the first and second qualities.

The color of the Peachbottom slates is a deep blue-blaeck which is
absolutely unfading, as is shown by the color of slates which have been
exposed since the beginning of the last eentury. This fact alone marks
the produet of the area as one of the best slates of the world. From this
color there seems to be no variation in any of the well-prepared material.
It should be borne in mind, however, that slates, like broadeloths, when
plaecd side by side with their texture in different positions show differ-
ences in their sheen and that these differenees may beeome so marked
that an impression of a variation in color is often given. The unfading
quality of the Peaehbottomn slates allies them with the produets of the
Maine and certain of the Vermont quarries and separates them from
the less uniformly colored slates of the Lehigh and Slatington distriets
which are not always able to retain their color unmodified by exposure.

The average annual output of slate for Maryland is approximately
$125,000.

Tue Crays aNp Cray Probucts.

The clays of Maryland that are suitable for economie purposes are
widely distributed and oceur at various geological horizons. They are
most widely distributed throughout the castern and southern portions
of the State although some of the most important elays occur in the
central and western counties. The clays of Maryland are suitable for
common brick, fire-brick, cnameled-brick, stove-brick, terra cotta, sewer-
pipe, tile, and 'potterv.

COMMON BRICK CLAYS.

Clays suitable for the manufaeture of eommon brick are widely dis-
tributed throughout the State. Briek making began in southern Mary-
land in eolonial days, seattered references to the industry being found in
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the earliest records. It is evident that praetieally all of the common
brick employed for building purposes in eolonial days was made at the
loeal brick yards.

Maryland common briek is made from three types of deposits, viz.,
the Coastal Plain sedimentary clays, the residual elays of the Piedmont
Platean, and the shaly deposits of the Appalachian Region.

Clays suitable for the manufacture of ecommon brick are found every-
where throughout the Coastal Plain. The Columbia loams of Pleistocene
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age form a mantle over most of the surface of the distriet and on ac-
count of their grittiness and ferruginous charaeter are excellently adapted
to the manufacture of common brick and are widely used in the vicinity
of Baltimore. They have sufficient iron to burn to a good red color,
enough fine particles to insure proper plasticity, and enough grit to
prevent exeessive shrinkage in burning.

The only Tertiary elay of any great importanee for briek making is
the Marlboro elay at the basc of the Nanjemoy formation. It is com-
mon through sections of Southern Maryland and is well suited to the
manufacture both of pressed and common brick.
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The Lower Cretaceous formations afford important brick clays, the
Raritan, however, furnishing chiefly buff-burning clays, although red-
burning ones occur. The clays from this formation are best devcloped in
Anne Arunde! County. The Patapsco formation which underlies the
Raritan contains a large amount of highly variegated elays and extends
in a broad belt across the State near the western margin of the Coastal
Plain. The elays of the Patapsco formation are more plastic than the
Columbia clays and as a gencral rule occur in beds of much greater thick-
ness. They are particularly well adapted to the manufacture of stiff-
mud brick while the Columbia clays are rather too gritty for this purpose.
Next to the Columbia clays they are the most important brick clays in
the eastern section of the State. They are located for the most part
near the head of tide along the leading railroad lines and therefore pos-
sess great eommercial importance.

In the Jurassic the Arundel formation affords large supplies of iron-
ore clays which are well adapted to the making not only of common briek
but also of pressed brick. They are moderately silicious, highly plastic,
and have sufficient iron to burn to a good red color. At some localities
the Arundel clays are comparatively free from iron so they burn buff
instead of red and lend themselves well to the production of terra cotta
and roofing tile.

The residual elays of the Piedmont region are derived from either
gneisses, granites, limestones, or schists, as a general rule, and in almost
every case are quite ferruginous so that they not only burn to a deep
red product but may do so at a comparatively low temperature. Those
which are derived from a basic igneous rock, such as gabbro or perido-
tite, usually have a very high plasticity and consequently show a high
shrinkage in burning. Owing to their high plasticity, however, they
generally permit of the admixture of considerable sand, although the
manufacturer often has some difficulty in thoroughly incorporating the
material with the elay. The residual clays are likely to be variable in
their depths owing to the uneven surface of the underlying rock, and
consequently they may vary anywhere from 3 or 4 to 25 or more feet

in thickness.
1183
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The shales suitable for brick making are to be found either in the
Devonian or Carboniferous, although up to the present time only the
former have been used. With an increase in demand for bricks in the
counties of the Appalachian region the Carboniferous shales will no doubt
spring into prominence and be opened at a number of points. Many of
these shalc deposits will also probably be found available for the manu-
facture of vitrified brick.

TERRA COTTA CLAYS.

The terra eotta industry of Maryland has been cowmparatively little
developed although what has been done is sufficient to show that suit-
able materials for the purpose are not lacking within the limits of the
State. The kinds of materials whieh have been chiefly employed for this
purpose are the buff-burning Arundecl clays, the sandy Patuxent eclays,
and the variegated Patuxent clays. All of these elays are well developed
to the south of Baltimore, espeeially in Anne Arundel and Prince
George’s counties. At times the variegated Patapsco clay is also well
adapted for terra cotta work, particularly in the southern part of Balti-
more City.

SEWER-PIPE CLAYS.

The only sewer-pipe elays employed at the present time come from the
Arundel formation although it is probable that equally good clays could
be obtained from the Pleistoeene deposits and from the Patapsco forma-
tion. The small importance of the sewer-pipe industry in Maryland at
the present time is due rather to trade eonditions than to lack of clays
for both the Arundel and Patapseo formations yield materials of con-
siderable plasticity.

FIRE CLAYS.

The refractory elays found in Maryland are obtained either from the
Coastal Plain formations or from the Carboniferous deposits of the
Appalachian region. The Carboniferous fire elays of Maryland have
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long been well known, the deposits having been worked sinee 1841. The
Pottsville formation is the ehief source of the elays whieh are worked
at the present time, ehiefly along the eastern flank of Savage Mountain.
These Carboniferous fire elays oeeur in two forms, known as the plastie
clay or shale, and the flint elay. Both of them are highly refraetory in
eharaeter.

In the Coastal Plain region fire elays are obtained from the Patapseo,
Raritan, and Patuxent formations as well as in some instanees from the
deeayed erystalline rocks beneath. The first three of these formations
econtain lenses or extensive beds of white to yellow-white elays whieh
frequently show a high resistance to fire and ean be heated up to the
fusing point of eone 27 without in many eases beecoming vitrified.

The refraetory-ware industry of Maryland is one of the most important
branches of the elay-working industry found in the State. Among the
more important produets are fire-briek, enameled-briek, retorts, stove-
briek, and stove-linings. The fire-briek are made both in western Alle-
gany County and in Baltimore. The manufaeture of enameled-briek is
eonfined, however, to the former loeality. Retorts are made in Balti-
more while stove-briek and stove-linings are largely manufaetured in
Ceeil County.

POTTERY CLAYS.

The pottery elays inelude materials showing a wide range of eompo-
sition. The elays suitable for the manufaeture of stoneware are to be
found at many points in the Patapseo formation, espeeially in Ceeil
County. At the base of the Patapseo formation in the same eounty
there is often a bed of bluish-gray, very plastie stoneware elay. Aside
from these Ceeil County stoneware elays the most important are those
outeropping along the shore of the Chesapeake from Bodkin Point
southward.

Clays suitable for the manufaeture of yellow-ware are to be found at
a number of points in the Arundel formation and also in the Columbia,
both of these formations being extensively drawn upon by the yellow
and Roekingham ware manufaeturers of Baltimore.
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Clays for the manufacture of the common red carthenwarc are abun-
dant and are obtained from the Columbia, Arundel, and Patapsco forma-
tions of the Coastal Plain and from the residual clays of the Picdmont
Platcau northeast of Catonsville, and also from the residual clays of
the Appalachian region around Hagerstown. The Potomac clays near
Baltimore also afford the basis for the manufacture of the higher grades
of pottery.

The clay industry is already an important onc in Maryland, the aver-
age value of the output in recent years being $1,435,000.

THE PORCELAIN MATERIALS.

Maryland, as a State, is well provided with porcclain materials such
as flint, vein quartz, fcldspar, and kaolin. These are chicfly developed
in central Maryland and mined in this region only. They are abundantly
present over wide areas but only occasionally are they sufficiently free
from colored minerals and coloring matter to meet the requirements of
porcelain manufacture.

FLINT.

The flint or quartz is derived from unsually large and purc masses of
vein quartz or. from portions of the gneiss and granite along their con-
tact where the original rocks have hecen reduced to whitc pulverulent
quartz. Flint has been sought most successfully in Cecil, Harford, and
Baltimore counties. Most of the material occurs as veins intersecting
the country rock, gencrally gabbro, serpentine, or granite, as in the
vicinity of Castleton and along Deer Creek in Harford County. Here
and elsewhere where the vein quartz is utilized it is ‘neeessary to grind
the material to a flour and to facilitate this grinding it is customary to
roast the blocks of quartz and then cool them suddenly by pouring on
water, as is done at the flint works at Conowingo, Cecil County. The
flint from the granite-gneiss contacts require no roasting but need to be
ground to a flour to meet requirements. The flint flour is shipped in
bags to different points within and without the State, chiefly Trenton,
New Jersey, where it is employed in the manufacture of porcelain,
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eroekeryware, wall and sandpaper, seouring soap, tiles, and paints. The
annual output for the State varies greatly but does not average over
$85,000.

FELDSPAR.

The feldspar, or spar, oceurs in pegmatite veins which are found
abundantly developed throughout the southeastern portion of the Pied-
mont in Ceeil, Harford, Baltimore, Carroll, and Howard counties. The
material mined is either mierocline or orthoelase furnishing the so-ealled
“ potash spar,” or a plagioelase furnishing the “soda spar.” The pres-
enee of pegmatite dikes in which these minerals oceur may be easily
reeognized by the numerous eoarse-grained boulders seattered over the
surfaee or by the chalky white streaks in the road-euts. They are very
frequently found near the borders of the serpentine, gabbro, or granite,
and oceasionally in the marbles. The valuable dikes are those in
whieh the “spar” is free from eolored minerals and relatively free
from quartz. Pegmatites of this character are being worked in Ceeil
County along the Mason and Dixon Line and in the valley of the P;Ltapseo
in Baltimore and Howard counties. All of the material has to be hand-
culled to free it from ferruginous matter whieh would stain the pottery
ware during burning and tlie output is shipped in a erude state eliefly to
Trenton, New Jersey, Baltimore, and East Liverpool, Ohio, where it is
ground and used in the extensive pottery works. The supply of valuable
spar is chiefly limited to the Piedmont portions of Pennsylvania, Dela-
ware, and Maryland. The annual output in this State varies but aver-
ages over $10,000.

KAOLIN.

The kaolin, whieh is generally a residual white clay derived from

feldspathie gneisses eomparatively free from minerals eontaining iron, is
best developed in Ceecil County. The deposits of this region are elosely
related to those of adjoining portions of Delaware, although in the
latter State part of the kaolin is derived from the decomposed pegmatites.
The erude kaolin is washed and deposited in settling tanks, the greater
part of the fine quartz and staining eonstituents being removed, and sub-
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sequently dried under pressure. The Maryland material is used for
fire-clay and sagger-elay but ehiefly in the manufacture of paper. The
annual valne of the output is about $10,000.

Tue Lime AND CEMENT PropUCTS.

The limestone and marble deposits of Maryland have been extensively
burned for building and agrieultural purposes. In the earlier days the
burning of lime was carried on largely over the State, but in later times,
sinec the introduetion of phosphates and the improvement of transporta-
tion faeilities, the old quarries and kilns scattered so widely over the
country lLave been for the nost part abandoned. There are still several
large industries in the marble belt of the Picdmont area and in the
blue limestones of the Frederick and Hagerstown valleys, supplying
lime for agricultural purposes, espeeially in the Frederiek valley. Many
of the largest eompanies now located in Maryland are deriving their
supply from more favorably situated deposits outside the State.

The limestonc and marble arc also used as flux for blast furnaees.
The coarse-grained marbles of Texas have furnished a large amount for
this purpose, and also the limestone quarries at Cavetown on the West-
ern Maryland Railroad. Hydraulic cement has been extensively manu-
faetured from the limestone of the Cayuga formation of Silurian age at
Cumberland and Hancoek, as well as from the older Shenandoah lime-
stone of the Hagerstown Valley necar Sharpsburg. The produects from
these industries have an exeellent reputation and have been largely em-
ployed both within and without the State.

Another use to which the limestones of the State has been applied in
recent years has been in the manufaeture of asphalt bloeks for strect
paving. These bloeks are eonstructed of crushed and pulverized lime-
stonc, Trinidad asplalt, and a residuum of petroleum heated separately
and thoroughly mixed and then combined under heavy pressure. These
bloeks have been used extensively in Washington and Baltimore in recent
years.

The total value of the lime and cement products of Maryland averages
annually about $500,000. 4
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THE SANDS.

The sand deposits of the State are widely extended both in the castern
and western sections, but have been but little developed hitherto. The
sandy sediment which has been deposited upon the bottom of the Potomae
River has been dredged in reeent years and used extensively for building
purposes in Washington.

The most important sand deposits in the eastern portion of the State
are found in the Magothy and Raritan formations in Anne Arundel
County, and extensive openings have been made near the head of the
Severn River, where a very pure grade of glass sand is taken out. The
output of these diggings is transported on small sehooners which are
able at high tide to reach the head of the river.

The Tuscarora and the Oriskany formations of the western portion of
the State also afford very pure deposits of quartz which have been ground
up and employed to some extent in glass-making. The Oriskany strata
in adjacent portions of West Virginia and Pennsylvania have been ex-
tensively worked for many years and afford the ehief sourees of high-
grade glass sands in this eountry.

The sandstones, both in the eastern and western portions of the State,
are capable of mueh fuller development. The average output yearly is
about $15,000.

TiE MARLS.

The Focene and Miocene formations of eastern and southern Mary-
land are rieh in marl deposits, which have never been developed except
for local uses. Their importance to the agricultural communities where
they oceur has not been up to the present time very generally reeognized,
although they have been worked to some extent since the early portion
of the last eentury.

The Eocene marls are glauconitic and are like the famous green-
sand marls of New Jersey, which have been so extensively employed as
fertilizers throughout the eastern and southern portions of that State.
The Eocene marls of Maryland are found in Kent, Anne Arundel,
Prinee George’s, and Charles eounties and inerease in thiekness south-



200 REPORT oN THE PHYSICAL FEATURES OF MARYLAND

ward. The greensand marls contain commonly a small percentage of
phosphoric acid and some potash, whilec in some areas they are also
lighly calcareous. When properly used they prove of much value for
certain erops. They are spread over the surface of the land, or are
applied in the form of a compost with barnyard manure. ,

The Miocene marls are mainly shell accumulations and are never
glauconitic. The proportion of shells is often very great, so that the
Miocene marls are commonly known under the term of “ shell marls.”
They occur abundantly in Queen Anne’s, Talbot, Calvert, and St. Mary’s
counties, but have never been used so largely as the greensand marls
which lie to the north of them. The average value of the marls dug each
year probably does not exceed $3000.

THE IroN ORES.

The iron industry in Maryland was developed early in colonial days
and continued until a recent date to be one of the most important factors
in the prosperity of the State. Numerous references are found in the
earlier records to the iron ores, and early in the eighteenth century we
find considerable activity in the manufacture of iron. The Principio
Company, one of the most important commercial enterprises in the early
days of Maryland, was organized in 1722 and began the erection of a
furnace in Cecil County near the mouth of Prineipio Creek. In 1761
the Governor and Council of Maryland reported to the Commission of
the Board of Trade and Plantations in England that there were eighteen
furnaces and ten forges in the State which made 2500 tons of pig iron
per year. During the Revolutienary War the furnaces and forges of the
Principio Company supplied bar iron and cannon balls to the Continental
‘Army. The Principio Company during the War of 1812 produced ean-
non balls and hardware, and guns as large as 32-pounders were made for
the government. Many furnaces were built in other sections of the
State during the eighteenth and early portion of the nincteenth centuries,
but nearly all of them have been abandoned. Among the most important
of these furnaces is the Catoctin furnace in Frederick County, which
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was built in 1774 and furnished guns and projeetiles to the Contiuental
Army during the Revolutionary War. In more recent years several
modern furnaces have been constructed near Baltimore, of which by far
the largest is that at Sparrow’s Point, built by the Maryland Steel
Company, whieh, however, only employs ore obtained from sources out-
side of the State. .

The only furnace now manufaeturing Maryland iron to any extent is
the Muirkirk furnaee in Prince George’s County. It employs very
largely the earbonate iron ores which are obtained from the Arundel
formation, mainly from Anne Arundel and Prinee George’s counties.
These great lenses of carbonate ore have been worked sinee early eolonial
days, but an ample supply still remains. Two types of ore are found in
these ore lenses known as the “white ore” or carbouate ore and the
“brown ore > or hydrous oxide ore.

Ores of iron are found widely distributed in Maryland from the older
crystalline roeks down to the more recent deposits, but the most extensive
aceumulations thus far discovered are the brown and the red hematites
of Frederiek County, the ecarbonate ore of Prinee George’s County, and
the iron ores belonging to the coal measures of western Maryland. Under
the present conditions of the iron industry the Maryland ores have not
the value whieh thcy onee had, although the exeellent quality of the
carbonate ores still makes it possible for them to compete with the
cheaper materials of the west and south. This earbonate iron has been

largely used by the U. S. Government, it being guaranteed to stand

30,000 pounds to the square ineh in the pig, many tests giving 40,000
pounds.

The great Maryland iron industries depend now to a very inconsider-
able extent upon loeal iron ores. The discovery of extensive deposits
in other sections of our eountry, partieularly in Michigan, Minnesota,
and Alabama, eoupled with the wonderful extension and cheapening of
transportation, have resulted in the past few years in driving out the
charcoal furnaces and thus leaving no place for the lean ores of Maryland.

The average value of the yearly output is about $50,000.
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Tur GoLp.

The crystalline rocks of the Piedmont Plateau have been found to
carry gold in Maryland, Virginia, North Carolina, and Georgia. The
gold oeeurs in quartz veins which oceupy the old lines of fracture in the
accompanying rocks. The gold occurs either pure in quartz, or in asso-
eiation with pyrite, or in the pyrite itself, and is also sometimes accom-
panied by lead (galena), silver, and telluride of bismuth (tetradymite).

The first gold ever found in Maryland was diseovered in 1849 near
Sandy Springs, Montgomery County, a specimen being exhibited to the
American Philosophieal Society in that year. Most of the Maryland
mines are located along the southern edge of Montgomery County, near
the Great Ialls of the Potomac. The oldest mine in this region was
opened in 1867. Somc wonderfully rich specimens have been obtained
from this area, but the gold is so unevenly distributed that it has not yet
been worked with profit. Reports are frequent of the discovery of gold
in other portions of Maryland, but these finds are generally without foun-
dation and none have as yet been proved to be of any value. The annual
output of gold from the small mines in Montgomery County probably
does not exceed $2500 annually.

Tiie MINERAL PaInts.

Mineral paint has been produced at several points in Maryland and in
widely different geological horizons. Large quantities have been ob-
tained in the past from the brown iron-ore deposits in Frederick County,
but nothing is being done at the present time in that region. Ochre
mines have also been operated in Carroll and Toward counties, and
something is being done in these regions at the present time.

Important deposits of paint ore have also been obtained from the
Patapsco formation in Anne Arundel and Prinee George’s eounties.
This ore oecurs in a finc and highly ferruginons clay and ean be worked
readily. There are several industries at the present time established
in this belt and the opportunities for its further development are ex-
ceedingly good.
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The average value of the mineral paints produeed in the State is
about $15,000 annually.

TiE TRIPOLI.

Tripoli, also known in the trade as infusorial earth or siliea is a dia-
tomaccous earth composed of the shells or tests of microseopie plant forms
known as diatoms. 1t is produced in larger quantities in Maryland than
anywhere else in the United States. It is found at the base of the
Calvert formation and eomprises beds which in Anne Arundel, Calvert,
and Charles counties attain a thickness of 30 to 40 feet. The most
extensively worked localities are situated near the mouth of Lyons Creek
on the Patuxent River and at Popes Creek on the Potomac.

Tripoli is used for polishing powder and likewise as an execllent non-
eondueting eover for steam pipes; also from its extremely porous char-
aeter it is used in the manufaeture of dynamite eartridges. This ma-
terial was first worked on the Patuxent River in 188R. The average
value of the produet is about $5000 annually.

TiE MINERAL WATERS.

The mineral waters of Maryland in the past have not attracted mueh
attention, but there arc several kinds which are being placed on the
market at the present time with greater or less sueeess, and two at least
whieh are being exported in eonsiderable quantities. A few are repre-
sented as having medieinal properties, but the majority are sold prin-
eipally for table waters, mostly in the eity of Baltimore. Nearly all of
the well-known waters come from the crystalline roeks of the Pied-
mont Plateau, only a few being reported up to the present time from
the Appalachian Region and the Coastal Plain. Aecording to the
Eleventh Census Report, based upon information obtained in 1890,
Maryland ranked thirteenth among the states in the number of springs
reported and twenty-first in the volume of product. The amount util-
ized in that year is stated to have had a market value of $12,057. Since
then several mew springs have been placed on the market, so that the
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importance of Maryland as a producer of mineral waters is gradually
inereasing. The average value of the output is about $50,000.

Around many of the springs in the Piedmont region summer resorts
have sprung up, in part as the result of the pure quality of the water
and in part on aceount of the proximity of the loealities to Baltimore
and Washington. Among the more important may be mentioned the
Chattolanee, Strontia, Lystra, Bentley, Takoma, and Carroll springs.
Many other springs arc found scattered over the Piedmont Region, but
little beyond loeal use has been made of them up to the present time.

The springs of the Appalachian Region arc not as well known, although
a thermal spring of saline mineral water at Flintstone, Allegany County,
has for a long time heen highly regarded. There are numerous eold
chalybeate springs scattered throughout western Maryland, but there has
been as yet no attempt to introduce the waters or develop the properties
upon which they are situated.

Very few springs of mineral water of more than local reputation arc
reported from the Coastal Plain. The Mardella of Wicomieo County is
very well known and the waters have been placed upon the market. Sev-
eral other springs, which have only a loeal value, are reported from the
eastern and southern counties, among them a sulphur spring situated at
St. Michael’s in Talbot County.

Tur RoAD MATERIALS.

The State of Maryland is well provided with road-building materials,
although their eharacter varies widely, some being far better adapted for
the purpose than others. The question of transportation is, however,
so important that the stone of greatest value cannot always be employed,
yet there is no seetion of the State where there arc not some materials
sufficiently elose at hand to render them available.

The best road-building materials in Maryland are the basic igneous
rocks, which are found well developed throughout the area of the Pied-
mont Plateau. Of these there are several types, viz., the gabbro, the
peridotite, and pyroxenite, and the diabase. The gabbro or nigger-
head ”* roek, as it is loeally called, is most widely distributed and occu-
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ples an extensive area throughout the eastern portion of the Piedmont
belt in Cecil, Harford, Baltimore, Howard, and Montgomery counties,
the largest regions being found in central Harford and southern Balti-
more counties. This rock is rather tough and difficult to work, but
affords a valuable and permanent road metal. The peridotite and pyrox-
enite are not as extensively developed, but occupy very much the same
area as the gabbro. These magnesian rocks are somewhat more easily
worked than the gabbro, but do not have its wearing qualities. The
most valuable of all these rocks is the diabase, which is so extensively
used for road-building purposes in New England and New Jersey and
which occurs in several long and narrow outcrops in Baltimore and How-
ard counties, but is far better developed in Frederick County, wlhere it
oeeupies a eonsiderable area ncar the northern border of the State in the
vicinity of Emmitsburg. The chief cementing material in all of the
igneous rocks is the hydrous oxide of iron.

The next group of road-building materials includes the marble, the
limestone, and the calcareous sandstones and shales. The carbonatc of
lime contained in these deposits acts as a valuable cement, but the ma-
terials have far less durability than the igneous rocks above described.
They are found covering widely separated areas throughout the Pied-
mont Plateau and Appalachian Region, the most extensive and avail-
able deposits being found in the long, narrow valleys to the north of
Baltimore City and in the Frederick and Hagerstown valleys farther
west. Thesec materials have already been considerably employed for
road-building purposes.

The third group of road-building materials includes the gravels of
the eastern and southern portions of the State, which belong to the late
Mesozoic and Cenozoic formations. They cover extensive arcas in Cecil,
Kent, Qucen Anne’s, Talbot, Anne Arundel, Calvert, Prince George’s,
and Charles counties, and with lessening importance extend into the
more southern portions of the State. These gravels are rich in iron,
which acts as the cementing material. They probably afford less perma-
nent road metal than the igneous rocks which were first described, but
when properly uscd are of great value in road construction.
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Several of the other rocks, both in the Piedmont Plateau and the
Appalachian Region, have been locally employed for road-building pur-
poses, some of the schists and shales as well as some of the more quartzose
rocks proving useful though lacking the cementing qualities of the three
groups of rocks above described. The average yearly production of these
materials amounts to about $175,000.

MiscELLANEOUS PRODUCTS.

There are several other mineral substances of greater or less economic
importance, which are either being worked to-day to some extent in
Maryland or which have been earlier worked within the State, in some
instances with great success. None of these products will probably give
rise m the future to industrics of great magnitude, either on account of
the insufficient supply of the material or on account of the very limited
use of the products themselves.

CoppER.—The copper ores of Maryland are found in the eastern and
western divisions of the Piedmont and in the Blue Ridge. In every
instance they appear to be associated more or less directly with igneous
rocks though sometimes the ore may be best developed in rocks of some
other charaeter. The copper deposits lie in a series of zones which follow
the general structural lines of the region. Three of these zomes, or
“veins ” as they were called, prior to the opening of the Lake Superior
copper region about 1844, and later of the Montana and Arizona mines,
were considered of no mean importance, and did actually make Maryland
for a time a copper-producing State. The first of these zones extends
along the Linganore Hills in Frederick County from New London north-
ward, through Liberty to Union Bridge, the ore occurring in limestones
and slates or meta-rhyolites. The second zone runs northeast from
Sykesville, through Carroll County, to and beyond Finksburg, the ore
being found in the slates and schists. The third deposit, in the Bare
Hills of Baltimore County, occurs in an altered gneiss or schist near
the contact with the serpentines.

CraROME.—The chrome industry in Maryland originated in the dis-

covery in 1827 of chrome ore in the serpentine of the Bare Hills in Balti-
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more County. Subsequently to that, other deposits were found asso-
ciated with the serpentine in Harford and Ceecil counties, as well as at
other points in Baltimore County. Betwcen 1828 and 1850 Baltimore
supplied most of the chrome ore consumed by the world, the remainder
coming from the serpentine and platinum washings of the Ural Moun-
tains. After 1850 the foreign demand for Baltimore ore declined gradu-
ally until 1860, sinee which time almost none has been shipped abroad.
The reason for this was the discovery in 1848 of great deposits of chromite
in Asia Minor. This region now supplies largely the world’s demand.
Since 1886 practically nothing has been done with the chrome deposits of
Maryland, althongh Baltimore is still one of the most prominent centers
for chromium salts.

LEaD AND ZiNc.—Traces of galena and zincblende were early noted
near the quarries at Jones Falls in Baltimore County, but mueh more
deeided indieations of these minerals oeceur in eonneetion with the erys-
talline limestone in the western part of Carroll and the eastern part of
T'rederick counties, where attempts have been made to mine them in the
region to the southwest of Union Bridge. In spite, however, of the
frequent traces of both these minerals throughout central Mﬁryland, it
may be confidently asserted that neither will probably be found to oecur
in amounts that will repay mining.

IroN Pyrires.—Small deposits of iron pyrites oceur in the Magothy
formation on the Magothy River, Anne Arundel County, and works were
built at Cape Sable several generations ago for the manufacture of sul-
phuric acid but these have long since been abandoned. The discovery of
much larger deposits at other points was the cause for the deeline of the
industry.

MANGANESE, ANTIMONY, MoLYBDENUM.—The traces of these metals
which have been deteeted in Maryland are even more insignifieant than
those of lead and zine. Manganese was once mined a short distance west
of Brookville in Montgomery County, but the deposit was not suffieiently
extensive to be profitable. More recently manganese has been reported

from Allegany County. Specimens of the sulphide of antimony have
been obtained in the Middletown Vallev but nothing is known of its
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occurrence or extent. The earliest discovery of molybdenite mentioned
on this continent was made at the Jones Falls gneiss quarries in 1811,
but the deposit was not sufficient to be of economic value.

S0APSTONE.—Soapstonc is a compact variety of tale and in composition
is a hydrous silicate of magnesium. It has been worked to some extent
in Carroll, Harford, and Montgomery counties, the most cxtensive de-
posits being found a short distance to the northwest of Marriottsville in
Carroll County, where for a time the stone was sawed into slabs for
the manufacture of bath tubs. In later years the product has been
ground and sold to manufacturers of firc-proof and acid-proof paints,
although some slabs are sawed out occasionally for fire-brick and hearth-
stones.

AsBEsT0s.—The crystalline roeks of Maryland contain several deposits
of asbestos, most of which, however, is not true asbestos, although it
passes under that name, but is the flbrous variety of serpentine known
as chrysotile. These deposits are in both quality and quantity of pro-
duction inferior and unimportant. In 1880 one mine in Harford County
and three in Baltimore County produced a total of 40 tons valued at
$1000, but the discovery of extensive deposits in other regions has now
entirely stopped any operations for this mineral in Maryland.

Mrca.—The coarse pegmatites which abound in many parts of the
eastern Picdmont region afford good-sized plates of light-colored mica
(mnscovite), and attempts have been made to secure commercial quan-
tities of this in both Harford and Howard counties, but they have not
been successful.

GrapriTE—Traces of graphite have been found near Pylesville in
Harford County at the edge of the Peachbottom slate belt. Scveral
deposits occur farther northward in Pennsylvania where they have been
mined to some extent.
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AGRICULTURAL SOILS.
INTRODUCTORY.

The soils ¢f any region constitute the surface exposures of the various
geological formations which occur at that place. The study of consider-
able areas of soils, located in many different states and derived from many
different geological formations, has developed several facts concerning the
relationships which exist between the soils and the geology. Without
entering into details, it may be stated that the classifications employed
in geological science and in soil science are not identical, although in
the study of the soils the geological relationships must always be taken
into consideration. In making a geological classification of the rock-
forming material of any region it is important to study the geological
history of the region. On this account the time element enters largely
into the identification of geological formations and the construction of
maps which shall represent them. Similarly, when geological maps are
drawn it is not always most necessary to represent the actual occurrence
of the material which lies exposed to the air. In a region where ore
deposits, coal, oil, or other cconomic geological produets occur it is fre-
quently of prime importance to show the location of the materials with
which they are associated. Thus a geological map frequently shows the
underlying rock formations and gives very little space to the delineation
of a few feet of sand, loam, or clay which may occur at the surface. Itis
with this latter class of materials that the soil map is chiefly concerned,
since the surface deposits, even though no more than 2 or 3 feet in thick-
ness, are the ones which interest the farmer and the ones upon which
vegetation, either wild or cultivated, flourishes.

The classification of the soils does not consider to any great extent the
geological age of the material from which the soils are derived, since it is
highly immaterial to a crop of sweet potatocs whether the soil upon which
it is growing is of rather recent date, as in the case of soils derived from

14
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Pleistoeene formation, or whether it is eomparatively aneient, as wonld
be the ease if it were derived from Cretaeeous deposits. So far as the
farmer and his erop are eoneerned, sand is sand, and a sweet potato erop
will thrive as well upon a sand of one age as upon sand of another age,
provided the physieal texture, ehemical eomposition, drainage, acration,
and the other faetors whieh affeet plant growth are equal or nearly so.
Thus the soil map of any region does not eoineide exactly with the geolog-
ieal map of the same area. Still it is possible, in the great majority of
eases, to state with eonsiderable aeeuraey that a given geologieal forma-
tion which has onee been studied and its soil type or types determined,
will be found in other areas not vet studied to give rise to the same elass
of soils. There are two general rules whieh must be taken into eonsidera-
tion whenever an attempt is made to show the relationships between the
soils of a region and its geologieal formations.

The first of these general propositions is that a single geologieal for-
mation may give rise to two or more different soil types. It matters little
whether the geologieal formation is an uneonsolidated marine sediment,
sueli as oceurs in the Coastal Plain region of Maryland and elsewhere,
or a solid granitie roek, sueh as oeeurs in the Piedmont seetion of the
United States, or even a limestone sueh as oceurs in the Hagerstown and
Frederiek valleys. In the Coastal Plain region the soils are 1aid down
as marine sediments from suspension in ocean water. Beeause of this
method of formation, there may be deposited at one and the same time,
stiff, plastie elays in deep, quiet water, medium or eoarse sands near the
shore-line, and gravel and boulder beds where some large stream is rolling
rock fragments seaward. All of these materials might well be elassified
as a single ‘geologieal horizon, sinec their formation has taken place at
approximately the same time, but when these materials are clevated
above sca-level and beeome soils, the elay, the sand, and the gravel have
totally different relationships to erops, and will eonstitute at least three
different types of soil. In the Piedmont Region, where therc are exten-
sive areas of granitie roeks, the frost, the rain, burrowing animals, and
the growth of plants all tend to break the solid roek into finely divided
carth material which ultimately eonstitutes a soil. While the original
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rock over a considerable area may remain identical, the character of the
geological forces at work in producing soils may vary considerably within
small limits. This is especially true where not only weathering or soil
preparation is being carried on, but also erosion, or the removal of com-
pleted soils is taking place, and the character of the soil which is formed
depends to a considerable degree upon a nice adjustment of the two sets
of forces embraced in the words “ weathering” and “erosion.” Thus
the same granite rock may give rise in one place to a sandy loam soil,
in another place to a loam, and in still another place to a clay. These
remarks apply in the same way to soils derived from limestones, sand-
stones, shales, slates, and a varicty of other solid rocks.

The second of these general propositions is that a soil type agricultur-
ally uniform throughout may be derived from more than one geological
horizon. A single example will serve to illustrate this point. Suppose
that at any one time a bank of sand of Cretaceous age is subject to wash
from the falling rain and the flowing streams and that a part of this sand
is removed, transported a few miles, and laid down as a bank or bar of
sand within some tidal estuary or along a shore-line. The character of
the sand itsclf will change very little during this operation, but if the
work is being carried on at the present time the sand in its old original
locality will be Cretaccous in age, while in its new, derived locality it will
be Recent in age. Thus there will be a wide discrepancy in geological
age between the sand in the two localities, but this will be either the chief
or the only difference between the two deposits. As soon as the Recent
sand is clevated sufficiently above water-level to be well drained, it will
become the home of plants, and is very likely to be as well suited to the
production of watermelons, swect potatoes, or some other crop, as the
same sand in its old home loeality. Thus the character of the material
dominates the crop adaptation, while the age of the material very fre-
quently has little effect upon its agricultural value.

Holding in mind the differences in climate due to variations in alti-
tude and topography, the consideration of the variations in the soils
themselves will show that the agricultural resources of the State of Mary-

land are extremely varied, and that few areas of the same size present so
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admirable an opportunity for the sclection of climatie and soil condi-
tions suitable for the production of a wide range of crops, for the employ-
ment of intensive mecthods of cultivation, and for sharp diseriminations
in the specialization of crop produetion.

THE SoILs OF THE EASTERN STHORE.

In southern Cecil County, in Kent, Queen Anne’s, and Dorchester coun-
ties the higher lying areas are occupied by a type of soil called the
Sassafras loam in the State Geological Survey and the United States Bu-
reau of Soils reports. Both on the Eastern Shore, and in the majority of
instances in Southern Maryland, this soil is derived almost solely from
materials which are known to belong to the Wieomico formation of Pleis-
tocene age. The surface soil of this type consists of about 10 inches of
medly brown loam which is underlain by a heavy, reddish-yellow loam
subsoil to a depth of from 3 to 6 feet. This in turn rests upon gravelly
and sandy sub-strata, which aid greatly in the natural underdrainage of
the soil. There are to be found, also, in Wicomico, Somerset, and Wor-
cester counties other areas of this fype oecupying the level terraces and
river necks. |

In Cecil, Kent, and Harford counties, where the Sassafras loam is in
the best state of cultivation, it produces from 20 to 25 bushels of wheat
per acre, from 40 to 60 bushels of corn, and about one ton of hay. Tt is
used extensively for the production of sugar-corn for canning, and it also
produces 7 or 8 tons of tomatoes per acre. This type has been long
occupicd by the famous peach orchards of Maryland and Delaware, while
more recently the eulture of pears has been engaged in profitably. 'This
type is the best adapted of any in the entire Coastal Plain to the pur-
poses of general farming. TIts present value ranges from $65 per acre in
the northern eounties to $10 or $15 per acre farther south.

South of the Chester River there are large areas of orange or brown
sand of medium coarseness, known as the Norfolk sand. This soil type
illustrates the occurrence of materials which are agriculturally of the same
character in two or more geologieal formations, the Norfolk sand of the
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Eastern Shore occurring in both the Wicomico and Talbot formations of
the Plcistocene age. This soil also occurs along the river necks of Cecil
and Kent counties, but it is a more prevalent type farther south. The
surface soil consists of a coarse to medinm brown sand having little
coherence. It is frequently more loamy than the sub-soil, duc to a small
admixture of humus. The depth of this surface soil is usually about 8
inches. The sub-soil consists of friable orange or yellow sand extending
to a depth of several feet. The type maintains a moisture supply of from
5 to 10 per cent of water, and is easily warmed and well suited to the
production of all early truck crops. It occupies the broad, flat river-necks
and low divides of the southern portion of the lastern Peninsula. ltisa
typical early truck soil, widely utilized for such purposes from Long
Island to Cape Hatteras. Wherever shipping facilities are adequate, as
on the Eastern Shore, or where the population understands the produc-
tion and marketing of truck crops, this soil is held in high esteem. Many
acres of Norfolk sand are still awaiting development in the southern
countics of this region. The experience of all the better farmed locali-
ties proves the adaptation of this type to the production of sweet pota-
toes, watermelons, and cantaloups of fine quality, and also to early peas,
sugar-corn, tomatoes, rhubarb, and root crops. In the near vicinity of
large markets the Norfolk sand attains to almost fabulous values. On
the Eastern Shore its value ranges from $50 down to $3 or $4 per acre.
This soil offers excellent opportunities to those desiring to secure land in
locations suitable for trucking and market-gradening. Tt is not a gen-
eral-purpose soil.

The Porismouth sand is another type suited to the trucking industry.
Tt is found on both the Wicomico and Talbot formations. The surface
soil is a fine-grained, black ov brown loamy sand which owes its color to
a high humus content. Tt is underlain at a depth of about 10 inches by
a fine-grained gray or yellowish sandy subsoil. The Portsmouth sand
occupies low-lying, poorly-drained hollows and bowl-shaped depressions
in the southern part of the Eastern Shore. At present it is chiefly tim-
bered or cultivated to gencral farm crops. It should be cleared, drained,
and cultivated to celery, onions, cabbage, late strawberries, and similar
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late truek crops. In the vicinity of Portsmouth, Virginia, whenee its
name is derived, it is utilized as a general truek soil.

The Elkton clay is a poorly-drained eounterpart of the Sassafras loam,
occurring chiefly in the Talbot formation. It is probable that a large
part of it eould be eonverted into the better type by proper underdrain-
age. In its present condition, the surfaee soil is a brown loam having a
depth of about 9 inehes. The subsoil is a stiff, mottled yellow and gray
elay loam. It is a fair grass and wheat land, but fo attain its highest
value it should be drained and used as a general farming soil. The
Elkton clay oceupies low river necks and poorly-drained divides through-
out the region.

Other types of importanee on the Eastern Shore are Sassafras sandy
loam, Sassafras gravelly loam, and Meadow. 'The first two occur in the
Wieomico formation in the northern portion, and largely in the Talbot
formation in the southern portion of the Fastern Shore. Meadow repre-
sents poorly-drained land not suitable for agricultural erops at the present
time. It may oceur in materials of any geologieal age. In the northern
part there are large arcas of Susquehanna clay and Susquehanna gravel,
both of whieh are ncarly worthless for agricultural purposes. These soils
are derived from the formations of the Potomac Group. Unfortunately,
they are crossed by the main railroad system and present to the traveller
a pieture of desolation which is very far from representing the sccnes
to be enjoyed only a few miles away on either hand.

Along the Atlantic coast line the marshes are underlain by Galveston
clay, and the barrier beaches consist of Galveston sand, neither type pos-
sessing any agrieultural value at present. These are both of Talbot age.’

Tiur SoirLs or SOUTHERN MARYLAND.

The Sasscfras loam, as already deseribed along the Eastern Shore,
ocenpies small arcas along the river terraces of Southern Maryland.
Here, also, it is a product of the Wieomico formation. It is usually not

! For more extended descriptions of these soil types, see Reports and maps
of Maryland Geological Survey and U. S. Bureau of Soils.
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go well tilled as on the Eastern Shore and produces smaller erop yields.
The Norfolk sand, also previously deseribed, occupies considerable areas
on the low, flat river-necks of Southern Maryland, and it is also exten-
sively developed, with a more hilly topography, along the strcams and in
the upland regions. Its prevalenec in the northern part of Anne Arun-
del County has rendered that region pre-eminent in Maryland as a pro-
dueer of truck erops, its cantaloupes and early peas recciving espeeially
favorable notice. In the more southern counties the Norfolk sand is
utilized in the production of peaches, tobaceo and corn. In the Southern
Maryland ecounties this soil is not only derived from materials occurring
in all of the Pleistoecne formations, but it is also found where sandy
members of the older underlying formations reach the surface.

The Sassafras sandy loam, which is well adapted to the produetion of
all eanning erops, is quite extensively developed in the form of river ter-
races in Southern Maryland, and Elkton clay is occasionally cneountered
in Prinee George’s County. Both of these types have the same geological
relationships as on the Bastern Shore.

The ehief upland or plateau type in St. Mary’s, Charles, and Prinee
George’s eounties is the Leonardtown loam. This soil type is derived
from materials of Sunderland age, and also from the older Pliocenc de-
posits found upon the highland in all the Southern Maryland counties.
The surfaee soil to a depth of about 9 inches is a yellow or gray silt loam.
1t is underlain by a mottled red and gray elay loam subsoil, which is in
turn underlain at a depth of from 5 to 8 feet by gravel beds or gravel and
sand. A large part of this type is occupied by white oak and piteh pine
(P. rigida) forests. When so oecupied its value is about $2 or $3 an
acre. The value of the eleared lands varies from $5 to $12 per acre.
While this land is little esteemed by the majority of farmers of this re-
gion, its eapabilities have been abundantly demonstrated upon a few
farms where improved methods of tillage, fertilization, and erop rotation
are practieed. In St. Mary’s County, near Park Hill, certain farms on
this type are produeing from 20 to 25 bushels of wheat and 35 bushels
of eorn per acre. Near New Market one farmer is securing 1% tons of
hay per acre. Similarly, in Prince George’s County, a few farms under
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good cultivation show the capabilities of the type and display the oppor-
tunities awaiting farmers who will and can use stable manure and green
crops as sources of humus, will apply lime, and will increase the depth of
surface loam by gradually increasing the depth of plowing. This type
should. be farmed to general grass and grain crops, with the breeding of
cattle as an adjunct to permanent soil improvement. The omission of
tobacco from the rotation is imperative.

The Norfolk loam has a fine-grained, sandy-surface soil, underlain by
a reddish-yellow, fine sandy loam subsoil. The soil and subsoil mass
rests upon yellow or orange sand of medium grade. The type occupiss
ridges and crests along both the Patuxent River and Chesapeake Bay.
This type is probably a product of the Sunderland formation. Its sur-
face is usually slightly rolling or nearly level. The Norfolk loam pro-
duces small yields of Maryland pipe-smoking tobacco of excellent quality.
It is peculiarly well adaptéd to the production of small fruits and the
later fruck crops. With better transportation facilities this type would
afford an excellent soil for producing strawberries, dewberries, raspber-
ries, and blackberries for the Washington and Baltimore markets.

The Collington sandy loam has a loose, loamy brown sandy surface
soil, usually about a foot thick. It rests upon a sticky, yellow or green-
ish-yellow clayey and sandy subsoil. Both soil and subsoil are derived
from the decomposition and chemical alteration of beds of grecnsand
(glauconite), a material rich in potash. Indeed, the subsoil of the type
frequently contains as high as 21 per cent of potash salts. The type
occupies considerable areas in central Prince George’s and Anne Arundel
counties. Tt produccs larger yields of corn, tobacco, and grass than the
average of the region. It is also well adapted to the production of
peaches, pears, and plums, and to the cultivation of white potatoes and
peas. It is underlain in all cases by greensand (glauconite) marls such
as are used cxtensively in New Jersey for purposes of fertilization. The
Maryland marls are not as rich in phosphoric acid and lime as those of
New Jersey. The Collington sandy loam is notable among the agricul-
tural soils of Southern Maryland on account of its being a single type
derived chiefly from a single geological formation. Tt has been formed by




MARYLAND (3EOLOGICAL SURVEY 217

the weathering out of the greensands of Eocene age where they are
exposed at the surface.

Large areas in northern Prince George’s and Anne Arundel eounties
are occupied by Swusquehanna clay and Susquehanna gravel, two soils
whieh are nearly worthless for agrieultural purposes. The Susquehanna
clay loam consists of a surface covering of sand or sandy loam over a Sus-
quehanna clay subsoil. It is fairly productive for general farm erops.
The Windsor sand is a coarse, sandy, and somewhat gravelly soil found in
southern Prince George’s and in Calvert counties. It bears some exeel-
lent peach orehards, but is usually of little value for agricultural pur-
poscs and is oceupied by pitch-pine forests and thickets. Of these soils,
the Susquehanna types are derived from the various deposit of Poto-
mae age, as on the Eastern Shore. The Windsor sand inay be derived
from several formations, but the larger portion of the material from which
it is derived falls within the Sunderland formation of the Pleistocene.

THE SorLs or NORTHERN CENTRAL MARYLAND.

The Cecil loam, derived from the decay of granite and other similar
roeks, eonstitutes the principal soil type of this entire region. It oceu-
pies large areas in the western part of Ceeil County, in Harford, Balti-
more, Howard, and Montgomery counties, and a smaller area in Carroll
County. The surface soil is a loan or heavy sandy loam of a brown or
yellow eolor, having a depth of about 10 inehes. It is underlain by a
heavy loam or silt loam of a reddish-yellow color. Both soil and subsoil
frequently eontain fragments of quartz and of the partially deeomposed
parent rock. The Cecil loam is very generally recognized as well adapted
to general farming under carcful management. Tt produccs about 15
bushels of wheat per acre, from 30 to 50 bushels of eorn, good yields of
grass, and 7 or 8 tons of tomatoes. In Harford County a large amount
of sugar corn for canning purposes is produced on the Ceeil loam, and
the eorn fodder is fed to extensive dairies whieh supply milk, ercam, and
butter to Baltimore. The type is well watered and is valued at from $35
to $80 per acre as farm land. Mueh higher prices are paid for locations
suited for suburban or country residenees.
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The Cecil mica loam closely resembles the Cecil loam, except that both
soil and subsoil contain large percentages of flakes of white (Muscovite)
mica. It is formed from the decomposition of the highly erystalline
Wissahickon schists and constitutes a fair general farming soil somewhat
less productive and durable than the Cecil loam. It is locally known as
the “ gray lands.”

The Cecil clay occupies broad belts and scattered, irregularly shaped
arcas which extend from northern Cecil County across Harford and
Baltimore counties into Howard County. The surface soil, which has a
depth of about 6 inches, is a dark red or reddish-brown clay. It is under-
lain by a stiff, tenacious red clay subsoil which grades into the undecom-
posed gabbro from which the soil is chiefly derived. Loecally some arcas

are heavily strewn with boulders which have resisted the processes of de-

composition. These arc usually forested. The type is spoken of as the

“red lands” from its color. It constitutes a strong, durable general-

purpose soil, producing good crops of corn, wheat, and grass, and fair

yields of tomatoes. Its surface is rolling to hilly and numerous streams

have their headwaters within its areas.

Throughout the northern central region, especially in Baltimore and

Carroll counties, are found small limestone valleys marked by fertile loam

and clay loam soils. These resemble the limestone valleys further west in

Maryland, in their erop adaptations and yiclds. There are also consid-

erable areas of loamy soils in western Montgomery, Howard, and Carroll

counties derived from the slaty rocks of the region. Though none of

these types has been mapped, they are known to be fairly fertile general-

purpose soils.

TiE SoILs or FREDERICK VALLEY.

The Frederick Valley, at the eastern base of the Catoctin range, has
two main series of soil types. The shales and sandstones of the Triassic

(Newark) series give rise to the Penn series of soils, investigated and

mapped in the Trenton, New Jerscy, and the Lebanon-Dauphin, Penn-

sylvania, areas. The Newark brownstone gives rise to a red sandy loam

soil and subsoil, known as the Penn sandy loam. Sandstone fragments
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are conunon in both soil and subsoil. The subsoil approaches a clay
loam in inany eases. The type is easily tilled, but the erop yields are
rather small. The Penn loam consists of a dark red loam surface soil
underlain by a heavier red clay loam subsoil. The surface is gently
rolling and fairly well drained. The soil is esteemed as almost equal in
fertility to the mueh better known limestone soils of the region. The
Penn clay is very similar, except that both soil and subsoil are a stiffer
elay. Wheat, eorn, and grass are the principal erops.

The limestone soils which eover the southern part of the Frederiek
Valley are the Hagerstown loam and Hagerstown clay. Their full de-
seription is given in the account of the Hagerstown Valley.

TaE So1rs oF CAaTocTiIN MoUNTAIN AND BLUE RIDGE.

The region eomprised in the Catoetin and Blue Ridge mountains and
the ineluded Middletown Valley has not been mapped with respect to
its soils, but it is known to eontain among others the Porters series ol
soils mapped in similar areas in Virginia and North Carolina. The
famous mountain peaehes of Maryland are produced on the Porters black
loam of the mountain coves and valleys of the region. The soil is a
brown sandy and stony loam having a rieh dark-brown or black eolor,
due to large amounts of organic matter. The soil is fertile, but is diffi-
eult of eultivation for ordinary erops on aceount of its stony character and
steep slopes. It is only partially utilized for peach orechards, and the in-
dustry may be more extensively developed. The Newton (Albemarle)
pippin ean also be raised with profit in this region and in the Middletown
Valley. The Valley lands are formed of loams and elays derived from
the weathering of voleanie rocks. They are well adapted to wheat, eorn,
oats, and grass, and eonstitute good soils for apple eulture.

Tie SoiLs or HAGERSTOWN VALLEY.

The Hagerstown Valley and the southern portion of the Frederiek Val-
ley are oeeupied by a very charaeteristie series of soils derived from the
weathering of the Shenandoah limestoncs. The Hagerstown loam has a
surface soil which consists of a brown or yellow loam about 12 inches deep.
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It grades downward into a yellow elay loam whieh extends to a depth of 2
feet or more, whieh in turn is underlain by a stiff, tenacious red elay.
The surfaee of the type is rolling to gently undulating, and the area is
well watered by numerous streams. Of these Antietam Creek drains the
ITagerstown Valley and the Monoeaey River is the chief stream in the
Frederiek Valley. The Hagerstown loamn is one of the strongest, most
durable, and most fertile soils oeeurring east of the Alleghany Mountains.
It frequently produees 30 bushels of wheat, 60 bushels of eorn, and 2 tons
of hay per aere. It is also adapted to apple oreharding and serves as a
basis for extensive dairy operations. The land is high-prieed but not
expensive. The majority of farms on this type are improved with good
houses and barns and little land in the area ean be purehased for less
than $60 per acre.

The Hagersiown clay differs from the Hagerstown loam ehiefly in
laeking the more loamy surfaee soil. The subsoil material of the loam
is eclosely the equivalent of the snrface of the elay. The Hagerstown
elay is a little more diffieult to work than the loam type, but it eonsti-
tutes a strong and fertile wheat and grass soil. Small ridges and knolls
oceur throughout both of these types. They are oeeupied by a sandy
loam soil of the same Hagerstown series. Sueh areas produee fair grass
and grain erops and also bear good apple orehards. All of these types
have originated from the deeay and solution of limestone roek. The
soils are not espeeially rich in lime, as this material has largely been
dissolved during the proeesses by which the soil was formed. The physi-
cal texture of these types is improved and good tilth seenred by generous
applieations of lime. This eauses a granulation of the soil and aids

all the proeesses whieh eonstantly prepare plant food from the soil mass.’

THE SOILS oF THE APPALACHIANS.
The soils of the more mountainous region of the Appalachians in
Western Maryland follow in their variations the geologieal formations

! For complete description and maps of these regions, see 1. S. Bureau of
Soils. The types of the Hagerstown Valley are described in the reports on
Lancaster County, 1900, and Lebanon County, 1901, of the Pennsylvania areas
lying in the northward extension of the same valley.
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from which they ‘are derived. In the majority of eases the types
oeeur in long, narrow areas along the erests and flanks of the moun-
tains. They eonsist of elay, loam, and sandy loam soils whieh are oeeu-
pied extensively by hardwood forests or are eultivated in small areas to
grass, oats, rye, and buekwheat. The most important type of the region
is derived from the surfaee decomposition of the Helderberg limestone.
The surfaee soil here is usually a heavy red or yellow loam and the
subsoil a elay loam of the same eolor. This soil is adapted to the produe-
tion of corn and wheat, and it also eonstitutes a naturally blue-grass
soil. Where the soil is stony from the presenee of undeeayed limestone
and ehert, rye and potatoes are raised, and on favoring slopes peaehes,
grapes, and small fruits are sueeessfully eultivated.

The Romney-Jennings formation gives rise to yellow and gray shale
loams upon whieh rye and oats do fairly well and early corn is a profita-
ble crop. It also eonstitutes the mountain pasture land of the region.
The Hampshire soils will be deseribed in diseussing Garrett County.'

The Alleghany Plateau, whieh eonstitutes the larger part of Garrett
County, Maryland, is marked by’eomparatively few soil types. The
Romney-Jennings soils were deseribed in the previous section. Agri-
eulturally the soils derived from the Hampshire formation are the most
important. They oceupy large areas in the central portion of the county.
The surfaee is rolling to hilly and oeeupies altitudes of 1500 to 3000
feet or more above sea-level. The surfaee soils are red or reddish-brown
loams and sandy loams, varying with the sandy or shaly nature of the
roeks of whieh they form the deeomposition produets. The soil depth
1s usually 7 or 8 inehes. The subsoils are heavier red loams and red
elays, varying in texture with rock variations, as in the ease of the sur-
faee soils. The soils are not generally strong, but are easily eultivated
on all except the steepest slopes. These are forested or form pasture
lands.

The Hampshire loam and sandy loam produee from 20 to 35 bushels
of wheat in a favorable year, and about 50 bushels of oats per aere.

* See Md. Geol. Survey, Report on Allegany County.
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Potatoes, rye, and buckwheat are also raised and exeellent crops of hay
are sccured. Large areas of these types are found in the vieinity of
Oakland, Accident, and Cove.

The only other soils of eonsiderable extent are those derived from the
Allegheny formation. The soils are shallow, and sandy loams predom-
inate. Oats, buckwheat, and grass are the principal erops, and a large
part of the formation is forested. On the Conemaugh formation, es-
peeially near Grantsville, there are considerable areas of loams and sandy
loams which produce good vields of potatoes and fair vields of hav, oats.
and buekwheat. Certain mountain swamp soils known as the “ Glades”
are very productive when artificially drained. The surface soil is a
black, mueky mass which is usually underlain at a depth of ahout a
foot by a saturated vellow clay loam. Near the larger towns this soil is
used for market-gardening, and cabbage, celery, and onions could also
be raised to advantage.

CoNCLUSIONS.

Stretching as it does from tide-water to mountain crest and includ-
ing the full range of geologieal formations, from the most ancient to
the most recent, the State of Maryland presents an exceptional diversity
of climate and of soils. Its agricultural possibilities have not been
developed to their full capacity. Conscquently the State presents favor-
able opportunities to the well-trained, hard-working farmer of ecither
small or large capital. He may locate in a sclected region and devote
his energies to the production of certain special crops with which he
is especially familiar, or he may locate elsewhere and follow general
farming, stock-raising, or dairying. If the raising of fruit constitutes
his speeialty, the northern and western regions present advantages for
apple eulture or for peach raising. Some of the best opportunities ex-
isting at present in the United States for speeialized intensive agricul-
ture are to be found in Maryland within easy reach of the great markets
of Baltimore and Washington. For the home-secker no more pleasant

1 See Md. Geol. Survey, Report on Garrett County.
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surroundings ean be found than on the old plantations of the tide-water
region, where the products of the water are almost as aceessible as those
of the land; or in the rolling plateau region of northern eentral Mary-
land, where well-tilled fields and hoarded groves of timber cheeker the
landseape and the topography is relieved by low, rounded hills and shal-
low valleys. The limestone valleys ean only be equalled in fertility
by other limestone valleys or by the broad prairies of the Corn Belt.
The western mountain and plateau region is in some part still awaiting
development, although its pioneers have demonstrated its agricultural

capabilities.




CLIMATE.

The elimate of Maryland is eontrolled not only by the general meteor-
ologieal eonditions that affeet the whole eastern seaboard but by the physi-
cal features of the State itself, the Chesapeake Bay and its tributaries
in the east, and the Appalachian mountains in the west, produeing a
marked influenee upon the distribution of temperature and rainfall in

the several eounties.

MARYLAND
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Fig, 10.—Map of Marviand showing the mean annual temperatures.

TEMPERATURE.

The normal annual temperature for Maryland is between 53° and 54°.
The prineipal modifying influenees that determine the departures from
this normal, in the various elimatie divisions of the State, are latitude,
water areas, and elevation. The highest normal annual temperatures
are found over the extreme southern counties of the Eastern and Western
shores. The influenee of the Bay eauses an appreeiable, but not very
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FIG. 1.—VALLEY FARM-LANDS OF THE PIEDMONT PLATEAU, WITH MONOCACY
AQUEDUCT, FREDERICK COUNTY.

F1G. 2—LEVEL FARM-LANDS OF THE COASTAL PLAIN, TALBOT COUNTY.

VIEWS OF MARYLAND FARMING LANDS,
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decided, increase in annual temperatures along cither side as compared
with the level land areas closcly adjoining. Over these latter areas the
temperatures are very much the same, and differ but slightly from the

normal for the entire State. The lowest normal amnual temperatures
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Fi1a. 11.—Mean temperatures in the four climatic divisions of Maryland.

oceur in the western part of Garrett County, where they range from 46°
at stations on the higher mountain ridges, to 48° in the plateau region
lying to the north. Eastward from these higher clevations the increase
in temperature is very mpi'd with the descent towards sea-level; a nor-
mal annual of 52° is reached in the western part of Allegany County, and

an approach very nearly to the State normal is found in some of the
15
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valley depressions. Annual temperaturcs of 52° or below prevail over
the northern portions of the Piedmont Plateau, and thence increase
gradually towards the normal conditions found southward over the in-
terior. In the extreme southern and eastern seetions of the State the
annual temperature rises to about 59°.

There is considerable variability in the normal annual temperature,
the normal annual maximum temperature for the State being about
63°, while the normal annual minimum temperature is 45°, a difference
of 9° on either sidc of the normal annual temperature of 54°.

The diagram on the preceding page shows the mean temperatures-in
the four climatic divisions of the State for each month of the year.

KILLING FROSTS.

A factor of the highest importance, especially to the agricultural and
trucking intcrests of a community, is the avcrage date of oecurrence of
the first “ killing ” or “black ” frost in autumn, and the last in spring,
and their variations in time of occurrence from year to year. Irosts
are usually designated as “light,” “heavy,” or “killing.” The term
“light ” is applied to frosts whieh are destructive only to tender plants;
“heavy” to copious deposits of frost, but which do not destroy the
staple products; “Xkilling ” to such as are blighting to the staple pro-
duets of the locality in which the frost oceurs. TFirst and last killing
frosts are tabulated below for each year from 1871 to 1904 for the
vieinity of Baltimore. The data given for Baltimore represent fairly
well the mean values for the entire State. In the abscnce of a killing
frost before a minimum temperature of 32° was observed, the date of
the first record of a freezing temperature was entercd in the table. The
interval in days between the last frost in spring and the first in autumn
is likewise given in order to show the length of the period of safe plant
growth. )

The avcrage date of oceurrence of the last killing frost in spring,
based on observations of 34 years, is according to the above table, April
4. Tt has occurred as early as February 26, namely in 1903, and as
late as May 3, as in 1882. The first killing frost in autumn has oc-
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KILLING FROSTS 1IN THE VICINITY OF BALTIMORE.

Last in Spring. | First In Autumn. Interval in days.

|

Min., Min.
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Average date 1871-1903 . ...... ..... . g g™ 218 Average period,
Earliestdate............. BT e v 0es Jt . Oet. 6, 1892 2656 Lougest period.
Latest date . 0al0 0ag Dec. 6, 1878 174 Shortest period.

* No frost reeorded ; first day In Autumn and last day in Spring with a minimum temper-
ature of 32° or below.,
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curred, on the average, on November 3. The earliest appearance is that
of October 6, 1892, and the latest that of December 6. 1878. 1In the
ordinary course of events, accordingly, the period of safe plant growth in
the eentral part of the State, based upon the occurrence of killing frosts,
is from April 4 to November 3, or approximately seven months. While
this is the most probable length of the period, the interval may be con-
siderably extended by a late autumn frost in conjunction with an early
spring frost, or the period may he shortened by a late spring frost fol-
lowed by an carly autumn frost. The extent to which this important
interval has varied in the past 34 years is shown in the above table. The
shortest interval, namely 5 months and 24 days, was that of 1892, extend-
ing from April 15 to October 6; the longest was that of 1878, extending
from March 26 to December 6, or 8 months and 15 days. Calculating
on the basis of a 34-year record, we find that the last killing frost in
spring is likely to occur sometime within the first decade of April once
in 4 years; in the second decade once in 5 years; in the third decade once
in 11 years; the latest occurrence, as stated above, was May 3, 1882.
In the autumn the first killing frost has occurred but once in 33 years in
the first decade of October, three times in the second decade, and ten
times in the thivd decade. It fell within the first decade of November
9 times, within the second decade 7 times, and within the third deeade
twice. 'T'he latest in 33 years occurred on December 6, 1878.

ADVENT OF SPRING.

Botanists state that the protoplasmic eontents of the vegetable eells
find the limits of their activity at about 43°. When the temperature
falls below this point the protoplasin becomes inactive; when the tem-
perature rises and reaches this point the protoplasm awalkens, and as
it passes above 43° the cell begins to grow and multiply. The advent
of spring may properly be considered as taking place at the advent of
an isotherm one degrec higher, or 44°.

The average date has been obtained on whieh a daily mean temperature
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of 44° becomes permanent, and the result is sliown in Figure 12, on
page 231, which is intended to represent the average date of the advent
of spring in Maryland.

It will be scen that spring first appears in the extreme southeastern
counties, usually about the 7th of March. It advances northward in
the next two weeks to an east and west line touching southern Delaware.
Within the next four days the line moves northward, cast and west,
through Prince George’s County. TFive days later it recaches northern
central Maryland, and by the first of April includes most of the State
except Garrett County, which does not ecxperience permanent spring
conditions until about the middle of April.

HIGHEST RECORDED TEMPERATURES.
MAINLY FROM RECORDS FOR FIVE YEARS OR OVER.

STATIONS. iJu.n.‘ Feb, | Mar: Apr. May.'Jlm. iJuly. Aug.| Sep.|Oct.lN0\'. Dec. [;:*l';
| | | 1 °
I
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Cumberland i1 103 | 101 07 87
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Wostminster. . & 2 82 94 99 99 | 103 |102 93 90
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LOWEST RECORDED TEMPERATURES.
MAINLY *ROM RECORDS FOor FIVE YEARS Or OVER.
|

STATIONS, | Jan.| Feb, Mar. Apr.| May. Jun. July.’Aug. Sept.| Oect. lNov.l Dee. xﬁllxlﬁ
I LSS . (=9 X

ATTETETT) aednatok 5i—6|... 2 |4 | . | e |62 |4 || 5|..|/-86
Baltimore .c.oovvtt. — 6| =7 5 24 3t 47 | BB | &1 39 30 5(—3 =7
Charlotte 11all ..... —1! .. 0 ! 25 87 | 4 49 | 5 40 23 18 | 5 —1
Chestertown ....... b|—9 16 26 37 13 319 51 41 30 22 9 —9
College Park....... —2 —16| 10/ 24 | 8 33 48 44 | 34 | 2 16 4 —18
Cumberland........ 7|12 625 |3 45 5 | 60 | 36 ( 22 it 2| 12
Darlington......... — 8| —12 8| 20 3B £ 81 50 | 40 26 18 | 3! —12
Deer Park.......... —8 | —25|—13| & | 20 | %0 | & ‘ Al ez e g | —20| -25
Denton . .....cv.annd| —17| =14 15/ 25 37 43 60 50 | 43 25 21 O =17
Baston.....ooooovnes —1 -1 15 28 33 40 52 59 38 28 21 121 —15
Frederiek .ceevvuv.. — 71 —-10 0/ 25 33 39 50 45 a7 25 19 0 —10
Hagerstown........ —8 —14 1120 | 8¢ | 42 | 40 | 48 | 38 | 28 au| 1|—14
Jewell ....o.ovvin] 11| 23 38 46 53 50 41 28 2 8 —N4
THAMIEE1Ls St ool o eiaioes 3 34 45 49 46 35 21 &2 6 —18
Mardela Springs...| —10 | ... 151 24 37 42 51 50 39 26 18 1 -10
Mt. St. l\iury's ...... —14 | —15 11| 21 37 3 51 50 40 e 13 6 —15
New Market....... —4 | —H 5| 21 33 45 52 49 38 26 16 3 —14
Poeomoke City .... 8| —4 181 27 40 16 55 55 %2 33 | n),—+4
Prineess Anno..... 1 -10 16| 22 31 40 51 46 33 23 21 9| —10
Solomon’'s... ...... 4 —5 18 28 41 49 a7 59 46 | 36 23 1n -5
Sunnyside.......... —24 -2 -2 8 24 29 33 0 % 10 —4 —17 —26
Van Bibber. ....... —1{-11 9. B 38 43 53 50 11 3 19 10 —11
Washington........ —14 | —15 40 2 3t 43 52 49 38 3G 12 13 —15
Westernport ...... — 8! —13|—8 ‘ 19 30 36 41 42111 28 16 15, —6 —13
Westniinster....... — hr=18 LN b S o a0 a0 30 19 7| =16
R X —e e ———

Lowest ......... —24 | —20 | —13 [i] 20 | 29 32 31 22 4 | —6| =20 —2

PRECIPITATION.

The normal amount of precipitation for the entire State of Maryland,
whether falling as rain, hail, sleet, or snow, is about 43 inehes.

The greatest normal annual amounts oeeur over the western part of
the Alleghany Plateau, where conditions favor both frequency and in-
tensity of rainfall and snowfall. At Sunnyside, in Garrett County, the
average annual preeipitation for the past six years was 53.5 inches, or
over ten inches greater than the normal annual fall for the State. This
station has an elevation of 2500 feet above sea-level, and is situated on
the western slope of the Backbone Mountain—a ridge running south-
west and northeast, with elevation of 3000 feet.

Just east of the Alleghany Plateau the annual rainfall deereases rapidly
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over an area including eastern Allegany County and the greater part of
Washington County, or, more strictly, the Greater Appalachian Valley.
A second arca of diminished precipitation is found over upper St. Mary’s
County and the southern part of Charles Couunty, and a third over nar-
row portions of Maryland and southern Delaware, bordering on the Atlan-
tiec. These three have a normal annual rainfall of 31 to 35 inches, and
are the driest regions of the two states.

The normal annual precipitation increases east of the Blue Ridge, over
the Piedmont Plateau. Parr’s Ridge divides the plateau into two rain-

ATl Ty
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WM, BULLOCH CLAR, Brary Oeimser
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Fig, 12—Map of Maryland showing the Advent of Spring.

fall divisions; west of the ridge the annual amounts are about 40 inches,
while east of the ridge there is a general increase to 45 inches.

A narrow area over which the normal annual fall is less than 40 inches
lies just west of the Atlantic coast area already mentioned as one of the
dry divisions, and a seeond limited area of this kind is found to embrace
portions of Caroline, Talbot, Prince George’s, Howard, and Baltimore
counties. With these exceptions, and that already noticed in portions of
Charles and northern St. Mary’s counties, the normal annual precipita-
tion for the Coastal Plain is from 42 to 48 inches. The bands of greatest
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preeipitation in this latter area inelude southern Anne Arundel County,
and from southern St. Mary’s County northeastward over portions of
Dorchester and Wicomico counties.

‘The normal annual preeipitation is divided throughout the seasons as
follows: spring and summer will have 11.5 to 12 inches, and fall and
winter 9.5 to 10 inehes.

The normal monthly, seasonal, and annual preeipitation for the several
distriets of the State is shown in the tables on pages 233 and 235.

Snowfall never fails eompletely in Maryland even in the warmest

= = " — £ o) T (T ELi
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MAP
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MARY LAND GEDLOGICAL SURYEY
W HYLLDON CLARK, BTory Qanimeyy

i |
D E T e s 1
M e sl idie _-u__ == "i__. s s W e

Fie. 13.—Map of Maryland showing the Annual Precipitation in inches.

winters, although it may be redueed to insignifieant proportions exeept
in the mountains. The average monthly amounts for the various eli-
matie divisions of the State are shown in the table helow :

AVERAGE DEPTH OF SNOW IN INCHES.

| .=
| Jan. | Feb. | Mar. | Apr. | May.l Nov, | Dec.

Western $ection.........c.............. | 12,0 | s i 9.2 3.1 1.8 31 5.2
N. Central section B.1 6.1 6.6 2.0 l 5.8 2.4
Southern section........ooeeeeeie. ..., 5.4 40 | 1.0 14 2.6 2.8
Fastern sectlon..............ooe oooa... 4.6 (Al 1.5 2.6 19

ENtre state.....v.. coveeenennns. 1. | 6.8 L 5.0 14 0.4 3T | 26
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FREQUENCY OF PRECIPITATION.

The amount and frequeney of precipitation have been carefully tabu-
lated for the vicinity of Baltimore and as Baltimore is eentrally loeated
the results may be accepted as fairly well representing the average con-
ditions throughout the State.

Considering only days with an appreeiable amount of rainfall or snow-
fall (one-hundredth of an inch or more) there are on the average 131 per
year. The limits of variability in 33 years were 164 and 104. Such

fETY'E D4 8 A-F B B BV R 3 8 B8 TR S MY BRI N E 4T 8

REmEsnauanE S EEEERsaEaEuEEw:

(11

60 i |0

50 inn -E-”-

a5
Mormal e fasisbedd

40 imw
i : 4
oo R e T ._.,:_:[_'!.f'f': EEdmaaaiag,

Fra. 14 —Fluctuations in Annual Precipitation at Baltimore, 1871-183%5.

days are least frequent in September and October and most frequent in
March. With normal conditions, the rainfall is ample at all periods of
the year. Disastrous droughts are of rare occurrence. The variations
in the total annual frequeney of rainy days from year to year are eonfined

within quite narrow limits. The suceessive ten-year averages from 1871
to 1900 were 130, 142, 127, respectively.

In addition to the days with an appreeiable quantity of rainfall or
snowfall, there are nearly 40 per year on the average, during which
light sprinkling rains, or mists, are reeorded. 'Their distribution
throughout the year closely follows that of the days with appreeiable
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quantities of precipitation. While the individual effect of these light rains
is small their aggregate annual value to vegetation cannot be neglected.

The most frequent quantity of rain or snow, and hence the most proba-
ble quantity to be expected upon any day, is some amount betwecen one-
hundredth of an inch and one-tenth of an inch. The average mouthly
and annual frequency of stated amounts, based upon a record of 3% ycars
at Baltimore is shown in the following table:

1900 1888 1889

JFMAMUJI S ASOND JFMAMUJIJ ASOND JFMAMUJIJI ASONGTD

ORY YEAR NORMAL YEAR WET YEAR

F1e¢. 16.—Total monthly precipitation during Dry, Normal, and Wet years.

FREQUENCY OF PRECIPITATION OF STATED AMOUNTS IN DAYS,
(Average for 33 years.)

Vrecipitation in | |

| | 1
hundredths of Jnn.:l"eb. Mar, April‘ May [June July Aug.iSept. Oct. Nov. Dec.l\'ear

an inch. |

Mrace ®. . .coa.0. .. 34| 25| 86| 29| 46| 3.0/ 4.0 86| 2.2| 2.8 2.9 2.8 | 83.8
0.01 to 0.10.. 5.4| 48| 5.0 4.7| 48| 41| 50| 4.7| 8.8 | 4.7 4.1| 5.3|50.3
0.11 to 0.26.. J 24 20 35 27| 26| 1.7 22 1.9 14| 13 2.1 l 1.8(25.4
0.26 to 0.50........ [ 2.1 23| 1.9 1.8 22f 2.0 15| 1.8 1.5 1.5 1.8} 1.9 221
0.51 to 1.00........ 1.5| 1.8 | 1.1 1.3 1 1.6 1.7 14/ 1.8 | 1.4 12| 351 1.0117.4
Over1.00....... .. 05| 0.8 0.9] 0.6] 0.8] 0.8 14| 1.2] 1.2| 07| 07| 0.9]10.¢
.01 and over..... 1.9 | 11.3 | 13.3 | 11.0 | 11.8 [ 10.5 | 11.5 | 11.1 | 9.1 | 9.3 10.0| 10.9 |131.4

*Average for 20 years.

Winbps.

The prevailing winds in Maryland are northwesterly in winter and
during the summer months blow from a southerly direction, more gen-

Inches
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erally from the southwest. The following table shows the prevailing

wind direetion for the several divisions for the past seven years:

PREVAILING WINDS.

| | | | -
Jan. Feb.!Mar. Apr.\l\luy, Jun.‘July Aug.| Sep.| Oct. Nov. Dec.

Western scction....... N W. Nw.| gsw( Var |sw. Var. | Var./SW.| Var. Var. Var.|SW.
N. Central section..... NW., NW/NW,/NW. Var. Var.'SW. 8W. [ Var.| N \\',:N W, NW.
« Southern scction ...... NW. NW/NW,/Var. ‘ Var.| Var., SW, SW, | Var, NW, NW,NW.
Eastern scction ....... NW. N \\'.‘ NW.Var. | Var. SW.|SW, Var.\ Var. NW, NW, NW

| | i
Fntire state............ NW, NW | NW.[N \\'.‘ Var.| Var. SW. SW.| Var. NW, NW,N W,
| |

The direction of the wind depends upon the relative positions of the
pressure areas with respeet to each other and to Maryland. The velocity
of the wind is determined by the intensity of the atmospherie disturban-
ces. The only satisfactory records of the wind veloeities for the State
are those that have been made at Baltimore and Washiugton. The
average monthly, daily and hourly, velocities of the wind, in miles, for
Baltimore during twenty-eight years are given in the table below:

AVERAGE MONTHLY, DAILY AND HOURLY WIND MOVEMENT
AT BALTIMORE.

AVERAGE. Jan.| Feb. Mar.lApr. May | Jun. | July | Aug.|Sept. Oct.| Nov. Decc.
IMONEINTY e oo o alirere - 00 4609 | 4506 | 5499 | BOBS | 4636 | 4284 | 4147 | 3787 | 3981 | 4378 I 4413 | 4492
NS 86000 0 0B C0 DR 149 | 181 | 177 | 188 150 | 143 . 13¢ 122 131 M1 | 147 146

Hourly «...cccooeee el 62| 67| 74| 70 62| 6.0 66 53| 55| 69| 5.1 8.0
| | I

SuNsiINE AND CLOUDINESS.

There is in all seasons of the year an abundanee of sunshine. The
amount varies considerably in different months but in all months the
average is above 50 per cent of the possible amount. January and De-
cember have the smallest amount in actual number of hours as well as
in the percentage of the possible amount. At Baltimore the amount
increases from 4.8 hours in December to a maximum of 9.2 hours in
June per day. September, with but 8.1 hours of sunshine has a higher
percentage than June, the values being respectively 65 per cent and 62
per cent.
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The average monthly amounts of sunshine at Baltimore are shown by
the following figures:

AVERAGE DAILY SUNSHINE AT NALTIMORE.

Jan.| Feb. Mar. June

Apr.| May

JulylAug.‘Scpt.I Oct. Nov. Dee.|Year

|
|
Average in I
fours......... 40| 6.4 6.8 | 7.9 | 7.7 | 9.2 ] 91 | 86 | 81| 68 | 55 | 48 | T2

Percentage of
possible amount.. 50 59 57

60 | b 62 62 63 65 60 51 50 58

Grouping all days of the year into clear days during which less than
four-tenths of the sky is covered with clouds, cloudy days, with more

Davs 1878 1880 1885 1890 1895 1900
365 I I l 3
[
CLEAR DAYS,
b i B
| | | =
| | =4 | 71 ol A b |
/s F o S
¥ ) {
ot o o e 5, it o
a9 1 ¥ # | /" i

. i o
NTLT CLOTTY BATE [
o

Fic. 16—Relative Frequency of Clear, Partly Cloudy, and Cloudy days.

than seven-tenths cloudiness, and partly cloudy days with four to seven-

tenths cloudiness, we have the following annual distribution at Balti-
more:
CLOUDINESS AT HALTIMORE.

Jan. | Feb. | Mar. Aprill May [JTune{July|Aug.|Sept. Oct. Nov. Dec.|Year
| |
Clear days........ 8.3 84| 8.8 9.2 ‘ 9.6 | 9.0]10.0|10.7 | 11.9 | 12.4 10.2 | 9.7 | 118.1
Partly eloud |
AAFBererctonsaenn 12.1 [ 10.9 | 11.5 | 11.8 ' 11.6 | 14.0 | 13.83 | 12.9 | 10.5 | 10.2 10.2 | 11,5 | 140.5
Cloudy days...... 10.6 | 8.9 [10.7 | 9.1 ‘ 9.9] 7.3| 74| 7.4 | 7.6 | 8.7 9.6 9.4 106.6

Tig. 16 shows the variation in the distribution of clear, partly cloudy,
and cloudy days at Baltimore during the period of 34 years from 1871
to 1904.




HYDROGRAPHY.

The greater part of the State of Maryland lies in the Atlantie drainage,
but a small area in the western part of the State is drained by the
Youghiogheny River whose waters find their way into the Gulf of Mexieo
by way of the Ohio River. The most important drainage areas within
the State are as follows: (1) the Youghiogheny River drainage, whieh
ineludes the greater part of Garrett County, (2) the Potomae River
drainage, whieh includes Allegany, Washington, and Frederiek eounties,
and portions of Garrett, Carroll, Montgomery, Prince George’s, Charles,
and St. Mary’s eounties, (3) the western Chesapeake Bay drainage,
whieh includes Harford, Baltimore, Anne Arundel, Calvert, and Howard
counties, and portions of Ceeil, Carroll, Montgomery, Prinee George’s,
Charles, and St. Mary’s eounties, (4) Eastern Chesapeake Bay drainage,
whieh ineludes Kent, Queen Anne’s, Talbot, Caroline, Dorchester,
Wieomieo, and Somerset eounties, and portions of Cecil and Worcester
counties, (5) the direct Atlantie Oeean drainage, a small area in Wor-
eester County in whieh the streams flow directly into the Atlantie Oeean
or its tributaries. On the aecompanying map the outlines of the several
basins are shown.

Most of the streams of the State belong to one of two types, although
there are some streams whieh exhibit the charaeteristies of both types
in different portions of their courses. One type is found west of a
northeast-southwest line, known as the “fall line,” exténding aeross the
State through Elkton, Baltimore, and Washington. Here the streams
have fairly steep slopes and flow over rocky beds. Their eourses lie
through a rolling eountry in whieh hard roeks prevail. Rapids and
gorges are of frequent oeeurrenee and there are many opportunities for
water-power development. Some of these have been utilized, but there
are still many available power sites that are eapable of yielding a large
amount of horsepower. Mueh study has been given to this region, the
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Hydrographie Division of the U. 8. Geological Survey materially aiding
the local organizations in the study of the district. Particular attention
has been given to the drainage basins of the Potomae and Susquehanna
rivers and their tributaries as well as to the Gunpowder, Patapseo, and
Patuxent rivers. Stream measurements have been made in nany
instanees over a term of years so that the variations in the stream flow
are fairly well kuown. This is important for future developments on
these streams and the data secured are frequently called for by those
seeking information for water-power sites and for municipal supply.

MARYLAND

RN THE

ORAINAGE BASINS

MARYLAND GEDLOGICAL SURVEY
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F16. 17—Map of Maryland showing Drainage Basins.

East of the “fall line ” the streams and the topography and geology
have a different character. Here the country is less rolling and the sur-
face formations are unconsolidated sands and clays. The streams flow
sluggishly in winding courses and in the lower counties open out and be-
come estuaries of the Chesapeake Bay. Here also the streams are navi-
gable in their lower courses, but owing to the slight veloeity they split
up rapidly in places, and on many streams the head of navigation is
several miles farther down stream than it was a half century ago. As
a result of the general flatness of the country there are no water-power
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sites in this seetion. In this area also a smaller proportion of the rain-
fall finds its way into the streams, as the loose porous soil, most of which
is enltivated, absorbs the water very quiekly.

As therc are no natural lakes of importance in the State there is no
regularity in the stream flow such as would exist if there were storage
reservoirs on the headwaters of the streams. The flow of the streams
varies aceording to the rainfall. In areas that are highly cultivated the
rainwater runs off quickly and the streams risc rapidly at times of large
precipitation. In wooded areas the water is held back and reaches the
streams more gradually. The highest water generally oceurs in the
spring months when the snow and ice melts, the ice carried by the large
streams, especially the Potomae and Susquchanna, frequently gorging

and causing extensive floods.
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TERRESTRIAL MAGNETISM.

The wide-spread interest being taken at present in the investigations of
the various phenomena manifested by the carth’s magnetism and the im-
portant bearings such researches have both from a practical as well as a
scientific standpoint on many of the questions confronting the Maryland
Geological Survey induced that organization to conduet a magnetie sur-
vey on a scale not hitherto attempted in this country and exceeded by
but one country abroad, viz., Holland.

The practical need of an accurate magnetic suvvey is at once recog-
nized when it is rcealled that a compass not only does not point to the
true north but makes an angle varying from place to place, this angle
at any one place furthermore being subject to fluctuations of various
kinds of sufficient importance to be taken into account by the surveyor
in the determination of land boundaries.

In order to contribute the necessary data for the suceessful determina-
tion of the causes producing the changes in the compass direction and to
furnish the means of obtaining the extent, distribution, and depth of
rocks which cause the so-called “ loeal magnetic disturbances,” the mag-
netic survey of Maryland included also in its operations the determina-
tion of the angle of dip of a magnetic needle and the strength of the
earth’s magnetic force.

Farthermore, true north and south lines were established and defined
by well-placed monuments at all of the Connty Seats in fulfillinent of the
statute laws of Maryland. The highly useful purpose of such lines,
enabling snrveyors to readily test, compare, and correct their compasses,
has heen generally conceded and appreciated.

To make the magnetic data obtained still more useful, a compilation
of previous observations was nndertaken in co-operation with the United
State Coast and Geodetic Survey, so that it is possible at short notice to

supply to those interested the amount of change in the compass direetion

sinee the year 1700 for all parts of Maryland with sufficient precision
16
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for all ordinary needs. Extensive usc has been made by surveyors and
lawyers of this valuable fund of information.

Two tables are anncxed, the first giving the compass dircction at
Baltimore for every tenth year since 1700, from: which it is possible to

calculate the amount of ehange between any two given dates. This table
shows that from 1700 to about 1800 the north end of the eompass ncedle
steadily moved toward the cast, so that instead of pointing nearly 6°
to the west of north as it did in 1700 it diverged only about 40’ to the

MARYLAND 1
SwING THE LiNES 08

EQUAL MAGNETIC DECLINATION

FO® 1900

MARYLAKD GEOLOGICAL SURVEY
| WH BULLOCK CLAMS, Ueate Gunposar
(L]

e IS [ st - j
F1c. 18—Map of Maryland showing lines of Equal Magnetic Declination.

west at the close of the eightecnth century. Tt will be noticed that be-
ginning with the nineteenth ecntury the north end of the compass be-
gan to move towards the west by an ever-increasing amount until at the
present it points in the same direction as it did about 200 years ago.
What mysterious cause produees a ehange in the compass direction
large enough to seriously affect land surveys if not taken into account?
If a street a mile long las been laid out in Baltimore in 1800 so as to run
in the direetion indiecated by the eompass at that time, its northern ter-
minus would have been found nearly one-tenth of a mile too far east
as judged by the compass direction in 1905. Furthermore, over how
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long a period do these progressive changes extend? Neither of these
questions ean as yet be answered, nor is there any chanee that they will
ever be solved unless every state and every eountry make an energetic
and systematic attempt to accumulate the neeessary data. The example
set by Maryland has already been followed to a greater or less extent by
the states of North Carolina and Louisiana. Previous to the work of
the Maryland Geologieal Survey, Professor Franeis BE. Nipher of St.
Louis made a most commendable atlempt during the years 1877-81 at a
carefully executed magnetie survey of Missouri, but for laek of support
from the state was prevented from eompleting the work. Sinee then the
U. S. Coast and Geodetie Survey has made magnetic observations at a
number of stations in Missonri, but there still remains mueh to be done
if the eompleteness with which the Maryland work was undertaken be

striven for.

TABLE I. SHOWING HOW TIHE COMPASS NEEDLE CHANGED 1TS DIRECTION
FEACH DECADE BETWEEN 1700 AND 1905 IN BALTIMORE.

North end | North end North end | North end
Year | of compass Year | of compass Year | of compass Year | of compass
(Jan. 1)| pointed weost '(Jan. 1) | pointed west (Jan.1)| pointed west |(Jan. 1)| pointed west

of north. | of north. of north. l of north.

1700 5° 49’ 1750 | 20 6% 1800 0° 40° 1850 20 25/
1710 6 27 1760 2 1B 1810 0 41 1860 3 05
1320 4 b4 177 138 1820 0 62 1870 3 4b
1730 4 14 1780 1 08 1830 116 1880 | 4 26
1740 3 3 1790 0 48 1840 1 60 1860 5 0l
1750 8 62 1800 0 40 1850 e 2 1900 5 36
1905 5 bl

The seeond table shows how the compass direction ehanges in Mary-
land in the course of the day, both for a winter month and a summer
month. The tabular figures give the corrcetion to be applied to the
dircction of the compass for every hour between 6 a. m. and 6 p. m. in
order to correspond with the average direction which the compass would
assume in the course of 24 hours, from midnight to midnight. For ex-
ample, at Baltimore the nortli end of the compass pointed on the average
during the summer of 1905, 5° 53" west of north. About 8 o'clock in
the morning it pointed 5’ less, hence 5° 48’, and between 1 and 2 p. m.
abont 5 more or 5° 58. The angular change of 10" in the eompass
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direction between morning and affernoon corresponds to a linear ehange
of 15 feet at the distance of a mile. It will be secn that in winter the
change between morning and afternoon is only about one-half of that in
the summer.

In addition to the regular and progressive changes shown Dby these
two tables, the compass is subjeet to a number of other fluctuations of a
more or less periodic character which, however, are subordinate in
amount to those taking place during the day. At times and especially
during periods of increased sun-spot activity, as is the case at present,
the compass necdle may be suddenly deflected by as much as one to three
degrecs and continue for some time in such violent agitation as to be
useless for the time being. Such fluctuations are being photographically
registered at the various magnetic observatories maintained by the U. S.
Coast and Geodetie Survey, onc of these being at Cheltenhan, Maryland,
and another at Baldwin, Kansas.

TABLE T1. SITOWING HOW THE COMPASS NEEDLE CHANGES ITS DIRECTION
DURING THE DAY IN MARYLAND.

A M. z 15 M.
Month — g - ==
G7H|9]0|1l2123456
. 0| L2 i ’ | ’ ' ’ l r ’ | 4 ’
JANURLY oeeonene 00| 402 | £10] 42| 424|412 —11]| —2.5|—~2.6 —2.1| -13|—02]+02
. |
JULY oo |+ +4.ﬁ}+4.9 39| +18| 12 —3.4‘1_4.4|—4.7,-4.2J—2.s -1.3{—0.3
o

With the knowledge of such facts as here related, there is a noticeablc
tendency in Maryland towards the employment of more accurate methods
and instruments than were previously used in land surveys.

The map included in this article enables one to tell at a glance what
angle the compass makes with a true north and south line in any part of
Maryland. Similar maps published in the Survey volumes show the
dip of the magnectic needle and the strength of the magnetic force
throughout the State. The threc maps bear common testimony to the
very irregular distribution of the earth’s magnetism over central Mary-
land. The local disturbances in these regions have been definitely re-
ferred to certain magnetic rocks and it has been shown that the infor-

mation thus obtained by means of the magnetic needle can usefully
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supplement the data acquired from a purely geological survey. On the
average there is onc magnetie station in the State to every 100 square
miles. The latest magnetic survey of England embraced one station

on the average to every 139 square iniles, while that of ITolland had onc

station to every 40 square miles.

In addition to the magnetic work deseribed above the services of the
Maryland Geological Survey were twice called into requisition in this
connection in the accurate determination of two important boundary
lines. First in 1897 when by order of the Supreme Court of the United
States the State of Maryland was requested to make a survey of the line
which it claims as its western boundary and next in 1898 to trace a
difficult boundary line between the two counties, Allegany and Garrett.
This work, as well as that of the Magnetic Survey, was entrusted to a
special “ Division of Terrestrial Magnetism ” and placed in charge of
Dr. L. A. Bauer, who is now directing the extensive magnetic survey
work being done under the auspices of the U. S. Coast and Gendetie
Survey and the Carnegic Institution of Washington.




FORESTRY.

The total area of woodland in Maryland comprises about two and
onc-half million acres, comstituting approximately forty per cent of
the total land avea of the State. Something less than one per cent of the
wooded area is virgin forest. 'I'he forests of the State are mostly second
growth and under 150 years in age. In the western part of the State
there is much recently culled and cut-over virgin forests with little sce-
ond growth as yet, or covered with a very small brush growth under 25
feet in height.

The general forest conditions which prevail in Maryland can best be
described separately for cach of the three physiographie divisions which
compose the area of the State: (1) the Appalachian Region; (2) the
Piedmont Plateau; (3) the Coastal Plain.

TiE APPALACHIAN REGION.

The Appalachian Region is the most heavily wooded region of the
State and the lumber industry is here of first importance. The region
supplies much lumber for the general market besides the large quantity
consumed locally in mines, pulp mills, and for building purposes. About
60 per cent of the area of this division, or some 750,000 acres, is wood-
land.

The elevation of this region is 500 to 3400 feet above the sca, forming
a nountainous country of deep valleys and high ridges. The upper
slopes and ridges arc unsuited for agriculture and it is not probable that,
to any extent, additional arcas of forest will be cleared for farming pur-
poses as the best lands are already cleared and many acres once cultivated
are being abandoned on account of their poor soil.

The forests of this region consist mostly of recently culled and cut-
over virgin forest and sufficient time has not yet elapsed for second
growth of any size to develop. What little virgin forest there is in
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Maryland is located in inaceessible parts of this region. The prevailing
growth is deciduous, but this is conspicuously mingled with patches,
and often large arcas of conifers. The peculiar position of western
Maryland, intermediate between North and South, gives the regiou a
forest flora Tich in species, there heing in all upwards of seventy distinct
trec specics. Conifers and hardwoods of the middle South and North
mingle here almost on the same ground. The important tintber trees
occurring in the region include among the conifers, white pine, hemlock,
spruce, piteh, and shortleaf pines, and among the hardwoods, red, white,
and chestnut oaks, chestnut, tulip, poplar, basswood, birch, beech, and
maple.

Nearly all the merchantable coniferous trees have already been culled
from the forests of this region and the hardwoods are now rapidly being
cleaued out under the highly intensive system of lwnbering which has
lately been inangurated in the region. Trees of nearly all species down
to very small sizes are used for mine props and lagging. The prevailing
forest condition is that of cut-over virgin forest, covered with a scattering
growth of large, defective trees not suitable for lumber, interspersed with
reproduction of hardwood sprouts and scedlings, and occasional patehes
of coniferous reproduction. The prevalence of fires, following the severe
lumbering, has greatly deteriorated the quality of the reprodﬂction aud
second growtly, so that the outlook for a valuable future crop is, at present,
not bright.

The outlook for private forest management in this region is not
promising, due to the intensive form of lumbering, the prevalence of fires
damaging young growth, and the gencral slowness of tree growth in this
mountainous country requiring a very long time for trees to reach
maturity. No owners of large timber tracts in this part of the State
have as yet taken up the idea of conservative treatment of their wood-
lands. Forest management in this region could best be carried on by
the State rather than by private owners, as the long rotation required
in this section to mature timber would not be as objectionable to the
former as to the latter. There is an inereasing amount of cut-over land
in this section, non-agricultural, and suitable only for growing trees,
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which will not have a second valuable crop of timber for fifty to seventy-
five years, and then only if properly managed. There is no very great
inducement to the individual to properly care for such forest land with
the harvest so far off, while if managed by the State the welfare of
the next generation would be considered and the forest carefully handled
accordingly.

There are some wood-lots in this region, adjacent to farms, and for
such small tracts, private forest management will be advisable. At
present, however, not such intensive forestry will be practicable for
these wood-lots, as for those in the Piedwmont section where the land is
more valuable and timber mueli more scarce. But the favmers here
should always try to keep out fire and improve their lots by thiming out
worthless and hiudering material as far as it can be done without finan-
eial outlay.

Tir PiEpMONT PLATEAU.

The Piedinont Plateau is a fertile region of rolling hills with a general
variation in altitude from 100 to 1000 feet above the sea and extends
from the Appalachian Regiou to the Coastal Plain. 1t is the most
lightly-wooded part of Maryland, and the lumber industry here is of very
slight iinportance. It is estimated that about tweniy-five per cent of the
region is woodland, or some 700,000 acres.

There are no large timber tracts in this region and the forest area is
almost exelusively made up of farmer’s wood-Jots, or small tracts, for the
most part under 100 acres in area. The forest is second-growth hard-
woods with oak, chestnut, hickory, tulip, poplar, and maple the prevail-
ing trees. It is mostly of sprout origin under 100 years in age. There
is also some old-field growth serub pine in this region. These wood-lot
forests are in fairly good condition as compared with the heavily-culled
and burned-over forests of the Appalachian Region. As the forest arcas
are usnally small and mueh broken up by fields, pastures, and roads, ex-
tensive forest fires do mot oceur. However, all the wood-lots now pro-
duce much less timber than they are capable of producing if properly
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managed. The forest is usually nnder-stocked, due to frequent random
culling out of timber as needed instead of systematic cutting.

The wood-lot is an indispensable adjunct to a well-equipped farm, to
furnish the necessary supply of cordwood consumed, fence posts, and
rails, and for a hundred and one other purposes, all requiring that there
be a wood-lot convenient. The farmer’s wood-lot furnishes one of the
best possible opportunities for cconomical forest management. The far-
mer has the best chance to bring his wood-lot up to the highest possible
productive state by utilizing his leisure time during the winter to work
in his wood-lot and improve it. Ile ean usually find use for inferior
and defective trees, which should be removed for the henefit of the trees
remaining; it will, in short, pay him to make improvement cunttings.
The more valuable the land occupied by wood-lot is for agriculture, the
more intensive should be the forest management in order to realize a
rcasonable rate of interest on the capital represented by the land.  Where
the reproduction and second growth following clear cutting is insufficient,
the natural reproduction should be supplemented by artificial planting
or sowing, in order that the future stand be fully stocked and produce a
high yicld of timber. The farmer will, in the end, be abundantly repaid
if ie thus uses his spare time in the improvement of his wood-lot.

Timber brings a good price in this scction because of its searcity,
especially smeh species as chestnut, oak, walnut, and hickory. The
growing of chestnut for poles and ties is an especially good proposition
as shown by the bulletin of the U. S. Forest Service on the subject.

THE CoASTAL PrLAIN.

The Coastal Plain is fairly heavily wooded and the lumber industry is
here of considerable importance but almost exclusively in the manufac-
ture of lumber for local consumption and not, to any extent, for the
general market. Tt varies in elevation from sca level to somewhat over
250 fect, although much of the area, especially on the Eastern Shore, is

less than 20 fcet above tide. Tt is estimated that forty per cent of the
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region is wooded, or over 1,000,000 acres, practically all of which is
second growth under 150 years in age. Before the Civil War a much
larger per ecent was cleared and worked as farm land than at present,
but since that time much of it has been abandoned and has grown up,
for the most part, to a thick growth of serub or toblolly pine.

The forests of this region oceur in mueh larger bodies than in the
Piedmont Platean, but there are no such immense continuous traets as are
fonnd in the Appalachian Region. The lnmbering here is characterized
by an abundance of small sawmills, many portable, in contradistinetion
from the fumbering in the Appalachian Region which is carried on most-
ly by a few large operators. The lumbering is mostly of sccond-growth
yellow pine, 40 to 100 years old, which has not had time to attain the
large dimensions of virgin timber.

The forests of this region are over half yellow pine, which oceurs
sometimes in mixture with hardwood but more frequently pure. The
speeies of yellow pine which occur, in order of their importanee, are:
loblolly, serub, shortleaf, and pitch. The pine on land over 40 feet in
clevation above the sca is prevailingly scrub, and below 40 feet is mostly
loblolly.

The rapid growing loblolty and serub pines in this region whieh attain
merchantable size in thirty to sixty vears are good propositions for pri-
vate forest management, especially the loblolly. Most of the land on
which this pine oceurs is of little value for agriculture and will often
bring better returns from growing timber on short rotations than from
crops. In thirty years the scrub pine is valuable for pulpwood; also
for eharcoal. It is best to eut out the loblolly for lumber as it is sufi-
ciently large in thirty-five to forty-five years.

The outlook of forestry for wood-lots in this section is nearly as good
as for the Piedmont region, though timber prices are not usually as
high.

In the U. 8. Census for 1900 the following figures are given on the

lumber industry in Maryland for that year:
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Cut of conifers ..................... 109,651,000 board feet
Hardwoods ........................ 78,306,000 b 3
otall N .. e e 187,957,000
NValIeN Of BFOAUCE . et e e o telon s v o Ba e ol o $2,650,082.

Probably about one-half of this production was from the mountain
region and one-half from the Coastal Plain with none to speak of from
the Piedmont section.




PLATE XVI.

ORDOVICIAN.

Fig. 1. IsoreLus maxivus Locke (greatly reduced).

Fig. 2. TRINUCLEUS CONCENTRICUS Eaton.

Figs. 3, 4. DiNorrnis PECTINELLA (Emmons) Hall & Clarke.
Fig. 5. RAFINESQUINA ALTERNATA (Emmons) Hall & Clarke.
Fig. 6. DIPLOGRAITUS FOLIACEUS (Murchison).

Fig. 7. MacLures macya LeSueur.

Fig. 8. PLECTAMBONITES SERICEUS (Sowerby) Hall & Clarke

CAMBRIAN.

Figs. 9, 12. HyoriTHES coMMUNIS Billings.

Figs. 10. 11. Hvyorities coMMUNIs Billings (transverse sections).
Figs. 13, 14. OrorrrLiLa MINor Walcott.

Fig. 15. MicroMETRA BELLA (Billings) Walcott

Fig. 16. OLeNELLUS TnoMrsox1 Hall

Fig. 17. Scornrtius LINEARs Halde.

252



MARYLAND GEOLOGICAL SURVEY. PLATE XVI.

CAMBRIAN-ORDOVICIAN.

CHARACTERISTIC FOSSILS OF MARYLAND TFORMATIONS,



PLATE XVII.

DEVONIAN.

Figs. 1, 2. EATONIA SINGULARIS (Vanuxem).

Fig. EATONIA PECULIARIS (Conrad).
Figs. 5. BATONIA SINUATA Hall.
Fig. SPIRIFER MACROPLEURA (Conrad).

Fig. SPIRIFER MURCHISONI Castelnau,
Fig. Piracors RANA (Green).

Fig. 10. GRAMMYSIA ARCUATA (Conrad).
Fig. 11. Srirorsis ¢YRUs Clarke.

Fig. 12. BrerLeroritoNy (Bucanopsis) leda Hall.
Fig. 13. PTERINEA NopocosTa Clarke.

Fig. 14. ORTHOCERAS CONSTRICTUM Vanuxem.
Fig. 15. SPIRIFER MESASTRIALIS Hall,

Fig. 16. SPIRIFER DISJUNCTUS Sowerby.

Fig. 17. PALAEASTER cLARKI Clarke.

Fig. 18. TurBo coroxurLAa Clarke.

Fig. 19. BUCHIOLA RETROSTRIATA V. Buch.

3.
4,
6.
Fig. 7. ROIPIDOMELLA AssIaiLis (Hall).
8.
9.

SILURIAN.

Figs. 20-23. WHITFIELDELLA INTERMEDIA Hall.

Fig. 24. Artirnoritycus HARLANI Conrad (greatly reduced).
Figs. 25-27. SPIRIFER 0CTOCOSTATUS Hall.

Fig. 28. HyAaTeELLA cONGESTA Conrad.

Fig. 29. TENTACULITES NIAGARENSIS VAR CUMBERLANDIAE Hall.
Figs. 30, 31. SPHAEROCYSTITES MULTIFASCIATUS Hall.

Fig. 32. PALAEASrIs AMERICANA Claypole (restored).
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PLATE XVIIL

CARBONIFEROUS-PERMIAN.

Fig. 1. ALETHOPTERIS SERLII Brongniart.

Fig. 2. SPHENOPHYLLUM FILICULME Lesquereux.
Fig. 3. ASTEROPIIYLLITES EQUISETIFORMIs Brongniart.
Fig. 4. SrneNorterls LEsSCURIANA Fontaine.

Fig. 5. MARIOPTERIS NErRvosA (Brongniart).
Fig. 6. LEPIDODENDRON ACULEATUM Sternkerg.
Fig. 7. CALAMITES APPROXIMATUS Schlotheim.
Fig. 8. SiciLraria LErroperMa Lesquerenx.
Fig. 9. TAENIOPTERIS NEWBERRIANA Fontaire.
Fig. 10. PropucTus SEMIRETICULATUS Martin.
Fig. 11. SEMINULA TRINUcLEA Hall.

Fig. 12. CnoxETES FLEMINGI Norwood & Pratter.

Fig. 13. PRODUCTUS NEBRASKENSIS Owen.

Fig. 14. MARGINIFERA MURICATA Norwood & Pratten.

Fig. 15. CuHo~NETES MESoLoBUs Norwood & Pratten.

Fig. 16. SriRIFER ROCKYMONTANUS Marcou.

Fig. 17. SPIRIFERINA KENTUCKYENSIS Shumard, (front view).
Fig. 18. SPIRIFERINA KENTUCKYENSIS Shumard, (dorsal view).
Fig. 19. SPIRIFER KEOKUK Hall.

Fig. 20. HUSTEDIA MORMONI Marcou.

Fig. 21. PucenNax vrtan Marcou.

Fig. 22. SeminNura supTiata Hall.

Fig. 23. ALLORISMA TERMINALE Hall.

Figs. 24, 25. EUMETRIA VERNEUILIANA Hall.
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PLATE XIX.

JURASSIC (7).

Figs. 1, 2. DryYorTERIS IETEROPHYLLA (Fontaine) Knowlton.

Fig. 3. Cycapromrea MAryLANbica (Fontaine) Cap. & Solms. (greatly re-
duced).

Fig. 4. Diooxires pucniaxts (Ettings.) Bornemann.

TRIASSIC.

Fig. 5. CHEIROLEPIS MUNSTERI Schimper.
Tig. 6. MACROTAENIOPTERIS MAGNIFOLIA Rogers (restored).
Fig. 7. EQUISETUM RkoGERsIT (Bunbury) Schimper.
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PLATE XX.

CRETACEOUS,

AxyoxITes (Mortoniceras) vaxuxey1t Morton.
BELEMNITELLA AMERICANA (Morton).
ANCHURA PENNATA (Morton).

TURBINELLA ALABAMENSIS (Gabb).
TURRITELLA VERTEBROIDES Morton.

OSTREA FALCATA Morton.

PANoreA pecisa Conrad.

EXO0GYRA COSTATA Say.

NucuLA preErcrASsA Conrad.

CyMELLA BELLA Conrad.

TEREBRATULA ITARLANI Morton.
VitiruyLLuM MULTIFIDUM Fontaine.
BRACIIYPHYLLUM MACROCARPTUM Newberry.
MORICONIA CYcLOTOXON Deb. & Ettings.
MAGXNOLIA AURICULATA Newberry.
WiDppRINGTONITES REICIIII (Ettings.) Heer.
OSMUNDA DELAWARENSIS Berry.
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PLATE XXl

EOCENE,
Fig. 1. TURBINOLIA ACUTICOSTATA Vaughan.
Fig. 2. CARPOLITIIUS MARYLANDICUS Hollick.
Fig. 3. MERETRIX OVATA VAR PYGA Conrad.
Fig. 4. MoODIOLUS ALABAMEXNSIS Aldrich.
Fig. 5. OSTREA COMPRESSTROSTRA Say.
Fig. 6. GLOBIGERINA BULLOIDES d’Orb. (greatly enlarged).
Figs. 7, 8. CRASSATELLITES ALAErorMIs (Conrad).
Fig. 9. STREISIDURA SUBSCALARINA Heilprin.
Fig. 10. CALYPTRAPIIORUS TRINODIFERUS Conrad var.
Fig. 11. CORBULA ALDRICIIT Meyer.
Fig. 12. VENERICARDIA PLANICOSTA VAR REGIA Conrad.
Fig. 13. PLEUROTOMA TYSONI Clark & Martin.
Fig. 14. DosIiNioprsis LENTICULARIS (Rogers).
Fig. 15. CucULLAEA GIGANTEA Conrad.
Fig. 16. TuRRITELLA MORTONI Conrad.
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PLATE XXII.

MIOCENE.

Carcrarias (Prionodon) egertoni (Agassiz).
OL1vA LITTERATA Lamarck.

ECPIIORA QUADRICOSTATA (Say).

Furecur rFusirorME Conrad.

SURCULA BISCATENARIA Courad.

CoLUMBELLA (Astyris) communis (Conrad).
TURRITELLA PLEBEIA Say.

MANGILIA PARVA (Conrad).

MACTRA CLATHRODON Lea.

Anrca (Scapharca) staminea Say.

IsocarmA aArKoiir Conrad.

Sristra (Hemimactra) subponderosa (d’Orb.).
AsAPHIS CENTENARIA (Conrad).

Crroxe Anveatra (Conrad).

PecTeEx (Chlamys) madisonius Say.
VENERICARDIA GRANULATA Say.

ScuTeELLa aperti Conrad (lateral view).
ASTRANGIA LINEATA (Conrad).
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PLATE XXII1I.

PLEISTOCENE.

ILYANASSA OBSOLETA (Say) Dall.

EUPLEURA CAUDATA (Say) Holmes.

Pory~ices (Neverita) duplicatus (Say) Dall
FULGUR CANALICULATUM (Linné).

Hicoria c¢ranra (Mill) Britton.
7. CORBULA CONTRACTA Say.

TAGELUs ¢iBBUS (Spengler) Dall.

RaNcla CUNEATA (Gray) Dall

Arca (Noétia) ponderosa Say.

MYA ARENARIA Linné.

Barvea (Scobina) costata (Linné) Dall
OSTREA VIRGINICA Gmelin.

TooTiI 0F MASTODON., MAMMUT AMERICANUM (Kerr) (greatlyreduced).
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EXHIBITS OF MARYLAND MINERAL RESOURCES
MADE BY THE MARYLAND GEOLOGICAL
SURVEY AT BUFFALO,CHARLESTON,

ST. LOUIS, AND ANNAPOLIS,

1901, 1902, 1904, 1906

BY

WM. BULLOCK CLARK

The commissioners of the State of Maryland to the Buffalo, Charles-
ton, and St. Louis expositions, in 1901, 1902, and 1904 respectively, re-
quested the Maryland Geological Survey to prepare for them exhibits of
Maryland’s mineral products. Much valuable material had already been
collected by the Survey subsequent to its organization in 1896, but only
a small amount was in suitable form for exposition purposes. It became
necessary, therefore, for the State Geologist and his associates with the
funds placed at their disposal by the Commissioners to greatly elaborate
the existing collections by arranging for a systematic display of all the
more important natural minerals together with their manufactured
products. The cooperation of the various operators throughout the State
was sought, the aim being to present the several materials in a way that
would make the exhibits not only of educational but of commercial value.

The Maryland Commissioners to Buffalo and Charleston were the same
and the appropriations made by the State for those expositions were ad-
ministered as a common fund, the sum of $5000 being allotted to the
mineral exhibits. The Commissioners to St. Louis further allotted $7,500
for the same purpose. The collection and preparation of the cxhibits
involved but a small partAof the outlay, the chief cost being for installa-
tion which under the unfavorable conditions of an exposition required
several months of time and large expenditures for labor and materials.

The exhibit prepared for the Charleston exposition was much more

complete than that displayed at Buftalo, and the St. Louis exhibit again
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represented a marked advance over that at Charleston. Much labor and
time are involved in securing adequate collections of this character, and
many permanent materials have been gradually added to the original
display, and these will always be of service to the State for exposition
purposes.

The collections made by the Maryland Geological Survey for these
several expositions are now installed in the Old Hall of Delegates in
the State House at Annapolis where they form a comprehensive exhibit
of Maryland’s mineral wealth.

PaN-AMERICAN EXPOSITION.

EXHIBIT IN MINES BUILDING AT BUFFALO, NEW YORK, 1901.

The Maryland mineral exhibit at Buffalo occupied about 150 square
feet of floor space and 1500 square feet of wall and window space in the
Mines Building. The materials were advantageously arranged about
the main entrance to the building. Maps and transparencies occupied
the walls and windows, the whole surmounted by a striking mural deco-
ration entitled “The Genius of Geology unveiling Maryland’s Mineral
Wealth,” which attracted the attention of all visitors to the Maryland
display. No other state was so conspicuously represented.

The exhibit consisted chiefly of the three leading mineral products of
the State, viz., the coals, the clays and clay prodncts and the building and
decorative stones. To these were added smaller eollections of the lime-
stones, cement rocks and sands.

A nnique feature of the section devoted to Maryland’s coals was a great
block of “ Big Vein ” Georges Creek coal three fect square at the hase
and over seven feet high which aroused much interest. It was the largest
single block of coal in the Mines Building and was from the mines of
the Consolidation Coal Company. Smaller pieces of Maryland coal were
exhibited by the Blaek, Sheridan and Wilson Company, Georges Creek
Coal and Iron Company. Maryvland Coal Company, New Central Coal
Company, Piedmont Mining Company, and Watson-Loy Coal Company.
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The exhibit of clays and clay products was considered by experts to be
the most comprehensive at the Exposition, although much smaller than
those made by the State at Charleston and St. Louis. 1t was extensively
disenssed in the technical journals devoted to the clay industry and the
plan which was followed of showing the raw and manufactured prodnets
side by side was highly commended. Many of the better known common
briek, fire briek, terra cotta and earthenware elays were shown, together
with samples of the articles made from them. Exhibits were secured
from the Baltimore Brick Company, Union Mining Company, Burns and
Russell Company, Green Hill Fire Brick Company, Frederick Brick
Works, Conococheague Brick & Earthenware Company, Queen City Brick
& Tile Company, Savage Mountain Fire Brick Works and Andrew
Ransay.

The exhibit of building and decorative stones contained representatives
ot the most important materials quarried in the State, although the
speeiimens displayed were far less conspicuous than those at the later ex-
positions, the granites and marbles being chiefly represented. A beautiful
colleetion of slabs of polished serpentine from Harford County attracted
much attention. The exhibits were largely from the quarries of the
Maryland Granite Comipany, McClenahan Granite Company, Beaver
Dam Marble Company and the Guilford & Waltersville Granite Company.

The limestones came from a number of localities in Frederick, Wash-
ington, and Allegany counties and the cement rocks from Washington
and Allegany counties. The latter materials were secured from the Round
Top Cement Company near Hancock and the Cumberland Cement Com-
pany at Cumberland. The sands were from several points on the Severn
River.

A small exhibit showing the methods pursued by the Maryland Geo-
logical Survey in its highway investigations was included among the
other collections, besides samples of Maryland highway materials and
the various methods of testing them.

A feature of much educational value was furnished by the collection
in systematie geology in which eharaeteristic specimens of the roeks, min-
erals, and fossils from the oldest to the youngest geological formations
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of the State were included. The attempt was made to show the geological
position of all of the State’s economic materials.

The maps, illustrations, and transparencies on the wall above the ex-
hibit added much to the eflectiveness of the display. Four large maps
showing the geology and agricultural soils of the State, the relative ele-
vations, the physiographic provinces, and the distribution of temperature
and rainfall stretched across the end of the building, while between them
were county topographic and geological maps, framed illustrations from
the Maryland Geological Survey volumes, and geological sections. Large
colored transparencies showing Maryland scenery occupied the windows.
The most conspicuous feature of the exhibit was the great mural paint-
ing that occupied the entire upper part of the wall over the main entrance

to the building and which borc the word MARYLAND in large letters
beneath it.

Awards at Buffalo.

The exhibit received a Gold Medal, the only one awarded to any State
for its exhibit of mineral resources. The individual exhibits also received
eight Honorable Mentions,

Gold Medal.—
Maryland Geological Survey—IExhibit of geological specimens, min-
cral products, maps, photographs and transparencies illustrative
of the geology and mineral resources of Maryland.

Honorable Mention—
Baltimore Brick Company, Baltimore—brick.
Beaver Dam Marble Company, Baltimore—marble.
Burns and Russell Company, Baltimore—terra cotta.
Green Till Tire Brick Company, Northeast—furnace linings..
Andrew Ramsay, Mount Savage—enameled-brick.
McClenahan Granite Company, Port Deposit—granite.
Peach Bottom Slate Producers’ Association, Delta—slate.
Union Mining Company, Mount Savage—fire-brick.
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SouTH CAROLINA, INTERSTATE, AND WEST INDIAN LXPOSITION.
EXIIBIT IN MINES BUILDING AT CHARLESTON, SOUTH CAROLINA, 1902.

The Mineral Exhibit made by the State at Charleston covered about
1000 square feet of floor space and 2500 square fect of wall and window
space in the Mines Building. The location of the exhibit was at one of
the main entrances to the building, the pyramid of building and decora-
tive stones standing directly in front of the central doors.

The exhibit was both economic and educational. The lcading minerals
were displayed together with their more representative manufactured
products. Many materials that had not been employed at Buffalo were
added prior to the installation of the exhibit at Charleston, besides many
new maps and framed illustrations.

The coal exhibit contained a large block of “ Big Vein ” Georges Creek
coal, as at Buffalo, again furnished by the Consolidation Coal Company.
There was nothing comparable to it among the exhibits from other states.
In addition to this great mass of coal there were smaller pieces from the
mines of the Black, Sheridan and Wilson Company, Georges Creek Coal
and Iron Company, Maryland Coal Company, New Central Coal Com-
pany, and the Piedmont Mining Company.

The exhibit of clays and clay products which was made so prominent a
fcature at Buffalo was largely increased for the Charleston exhibit, es-
pecially by the addition of pottery displays from the leading pottery
works of Baltimore—D. F. Haynes and Son and Edwin Bennett Pottery
Company. Additions were also made to the common brick and fire-brick
collections. An effective fireplace with mantel was furnished by the
Washington Hydraulic-Press Brick Company, the beautiful brick sup-
plied being made from clays dug at the pits of this company in Prince
George’s County. Among other leading cxhibitors were the Baltimore
Brick Company, the Union Mining Company, Andrew Ramsay, the Bal-
timore Retort and Fire-Brick Company, the Green Hill Fire-Brick Com-
pany, the Frederick Brick Works, the Conococheaguc Brick and Earthen-
warc Company, and the Queen City Brick and Tile Company. The ex-

hibit of terra cotta was a striking feature of the display. the Burns and
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Russell Company furnishing a large number of objects, among them
the seal of the State of Maryland in red terra cotta. There were also
smaller exhibits of earthenware from the works of George S. Kalb and
Son and M. Perine and Sons.

The exhibit of building and decorative stones afforded the most con-
spicuous feature of the display. The architects, Parker and Thomas,
drew plans for a pyramid with eolumns at the four corners which would
attractively display the leading types of these materials. At the four
corners were turned columns of Howard County granite, Baltimore
County white marble, Montgomery County red sandstone, and Harford
County serpentine while the center of the pyramnid was capped by a
polished piece of Potomac marble. Around the base were risers of the
leading types of Maryland granite. The eentral portion of the pyramid
was eomposed of cubes of different types of Maryland building and deco-
rative stones, fifty varicties being represented. There was no exhibit in
the Mines Building that attracted more attention. The same pyramid
with a few additions, in order to make the exhibit more representative,
was subsequently installed at St. Louis. A number of additional slabs,
especially of Maryland decorative stones, were exhibited on an adjacent
table, as well as a collection of Peach Bottom slate from the leading firms
of the Peach Bottom Slate Producers’ Association.

There were several minor collections representing the limestones, ce-
ment rocks, flint, building and glass sands, and tripoli. The limestones
and cements came largely from the western counties of the State, the
latter being supplied by the Round Top Cement Company near Hancock
and the Cumberland Cement Company at Cumberland.

The modern methods of highway construetion carried on in Maryland
under the direction of the State Geological Survey were illustrated by a
display of photographs and materials. Samples of Maryland road metals
both before and after testing in the laboratory of the Survey, as well as
samples of paving materials used in Baltimore and the other municipali-
ties of the State were exhibited. '

One of the most interesting displays in the exhibit was the collection
in systematic geology, mineralogy, and paleontology. The great diver-
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sity of Maryland’s cconomic resources was prominently brought out by
this collection which contained representatives from all of the different
geological horizons in the State. The exhibit was installed in a series of
plate-glass cases and could be readily studied by anyone interested in
the geological listory of the State.

The walls surrounding the exhibit were covered by maps, illustrations
from the varions publications of the Maryland Geological Survey and
by models of Allegany and Cecil counties, transparencies showing various
types of Maryland scenery and the characteristic textural features of the
leading varieties of Maryland rocks were placed in the windows. A large

geological map oceupied the entrance wall above the Maryland exhibit.

Awards at Charleston.

The awards bestowed by the Jury at Charleston far exceeded those
given to any other state for its exhibit of wrineral resources. They con-
sisted of 10 Gold Medals, 8 Silver Medals, 4 Bronze Medals and 5 Hon-
orable Mentions, more than twice the number of Gold Medals as well as
total number of awards, given to the exhibits of any state in the Mines
Building,

Gold Medals—

Maryland Geological Survey, Baltimore—systematic geological col-
lection.

Maryland Geological Survey, Baltimore—rveports and maps, ete.

Baltimore Brick Company, Baltimore—comnmon and face brick and
terra cotta.

Baltimore Retort and Fire Brick Company, Baltimore—eclay retorts.

Beaver Dam Marble Cfompany, Baltimore—marble,

Guilford and Waltersville Granite Company, Baltimore—granite.

Maryland Granite Company, Baltimore—granite.

Sencea Stone Company, Baltimore—sandstone.

Andrew Ramsay, Mount Savage—enameled-brick.

Washington Hydraulie-Press Brick Company, Harmans—brick.

Silver Medals—
Burns and Russell Company, Baltimore—terra cotta.
Consolidation Coal Company, Baltimore—coal.
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Green Hill Fire-Brick Company, Northcast—stove linings and fire-
brick.

McClenahan Granite Company, Port Deposit—granite.

Maryland Slate Companies, Cardiff—slate.

Union Mining Company, Mt. Savage—fire-brick.

Washington Junction Stone Company, Point of Rocks—marble and
sandstone.

J. H. C. Watts, Belair—serpentine.

Bronze Medals—

Schwind Quarry Company, Baltimore—gneiss.
Hugh Sisson and Sons, Baltimore—serpentine.
Albert Weber, Baltimore—granite.

W. Scott Whiteford, Whiteford—serpentine.

Honorable Mention—

Conococheague Brick and Earthenware Company, Williamsport—
brick and earthenware.

Cumberland Hydraulic Cement Company, Cumberiand—cement.

Queen City Brick and Tile Company, Cumberland—building brick
and tile.

Baltimore Terra Cotta Works, Baltimore—sewer pipe.

Round Top Hydraulic Cement Company, Hancock—cement.

LoUIsIANA PuURcIiAsE EEXPOSITION.

EXHIBIT IN MINES AND METALLURGY BUILDING
AT ST. LOUIS, MISSOURI, 1904.

The exhibit of Maryland’s mineral resources occupied a conspicuous

position at the southern end of the Mines and Metallurgy Building. It

covered an area of over 2000 square feet of floor space together with

4000 square feet of wall and window space, the combined area being

surpassed by but few other states. The exhibit stood at the entrance most

frequented by those passing to and fro to the United States Government

Building which was situated adjacent to the Mines Building. The Mary-

land location was accordingly regarded as one of the best in the building.

The St. Louis exhibit comprised many of the materials which had been

earlier shown at Buffalo and Charleston. Deficiencies in the earlier ex-
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hibits were filled and mueh larger and more eomprehensive collcctions

were seeured, nearly cverything of present or prospective eeonomie value

heing ineluded in the display. The exhibit of coal especially was greatly

enlarged, as well as that of elays and clay products. Some of the mate-
rials were exhibited in specially eonstrueted booths, while many new
maps, models, and seetions werc introduced so that every aspeet of Mary-
land’s mineral products might be rcadily comprehended by those sceking
information regarding the eeonomic possibilities of the State.

The exhibit was divided into a number of main groups: (a) mineral
products, (b) systematic geology, (¢) maps, sections, reports, and models,
(d) highway materials and methods.

MixErAL Propucts.—The mineral produets were represented by the
following: eoals; building and decorative stones; ores; clays and clay
produets, ineluding pottery, tile, terra cotta, faney and eommon briek,
fire-brick, cnamecled-brick, retorts, and stove-linings; limestones; sands;
cement roeks; flints; feldspars; marls; tripoli; barytes; soapstones; ete.
The total value of Maryland’s production of these materials has been
gradually inereasing in recent years until it now aggregates between nine
and ten million dollars annually. The attempt was made to show the
natural materials together with the various kinds of manufaetured prod-
uets derived from them. All of the leading operators and manufae-
curers in the State took part in the display, some of them supplying large
eollections of materials.

Many of the most important mineral products were arranged in the
form of special exhibits. A large pyramid of bloeks of coal, mainly from
the Georges Creek valley, furnished by the Counsolidation Coal Company,
Blaek Sheridan and Wilson Company, Georges Creek Coal and Iron
Company, American Coal Company, Piedmont Mining Company, Davis
Coal and Coke Company, Garrett County Coal and Mining Company,
Maryland Coal Company, New Central Coal Company, Phoenix and
Georges Creek Coal Company, Monroe Coal Company, Moseow-Georges
Creck Mining Company, Piedmont and Georges Crcek Coal Company,
and G. C. Pattison, was placed eonspieunously near the center of the space.
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The large block forming the center of the pyramid was from the mines
of the Consolidation Coal Company. In connection with this exhibit
was a collection of glass jars filled with samples ot coal from all the
workable seams and a large vertical seetion showing the position of each
seam in the Maryland Coal Measures. A large model also showed the
distribution of the several eoal scams in the various coal hasins of the
State.

Coluinns, slabs, and eubes of building and decorative stones, from the
leading quarrics of the State, were arranged both in the form of a pyra-
mid and on tables, among them being granite from the quarrics of
McClenahan and Brother at Port Deposit, the Maryland Granite Com-
pany at Guilford, and the Guilford and Waltersville Granite Company
at Granite: marble from the qnarrics of the Beaver Dam Marble Com-
pany at Cockeysville, the Washington Marble Company near Lakles
Mills, and the Washington Junction Stone Company near Point of
Rocks; sandstone from the quarries of the Seneca Stone Company of
Sencca, and serpentine from those of J. H. C. Watts at Cardiff; also
speeimens from the numerous quarries in the vieinity of Baltimore and
from many other points throughont Maryland. Some samples repre-
sented types of stone whieh have not heen developed commercially as vet
although occurring in large amounts. A booth made of slate furnished
by the well-known Peach Bottom Slate Producers’ Association and other
interests in Harford County was a conspicuous feature of the exhibit.

Various iron and eopper ores were displayed, particularly the historie
earbonate iron ores worked in Baltimore, Anne Arundel, and Prince
George’s counties and smelted at the Muirkirk furnace of Charles L.
Coffin, illustrating which were shown armor-piereing projectiles made
by the U. S. Arsenal at Watertown, Massachusetts, and metal rolls made
by the Philadelphia Roll and Machine Company. The hematite and
limonite ores of the central and western eounties were also effectively
displayed.

In the clay exhibit was a large glass case filled with decorated pottery
from the manufaetories of the Edwin Bennett Pottery Company and D.
F. Haynes and Son of Baltimore. A wall ease contained a fine ex-
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hibit of enameled-brick fromn the works of Andrew Ramsay of Mount
Savage. A central mantel-piece made of briek from Maryland clay was
put up by the Washington Hydranlie-Press Briek Company to display
its produets and an exhibit of terra eotta and building bricks was made
by the Burns and Russell Company and the Baltimore Brick Company
of Baltimore. Fire-brick was supplied by the Union Mining Company
of Momnt Savage, and the Baltimore Retort and Fire-Brick Company of
Baltimore, and sand-brick by the Cumberland Granite Brick Company
of Cumberland. A booth was covered with roofing-tile from Edwin Ben-
nett's Roofing Tile Works of Baltimore and there was also a large exhibit
of stove-linings from the Green Hill Fire Brick Company of Northeast.
There were several other exhibits of clay produets ineluding briek,
carthenware, and pottery. A large eolleetion of the raw clays of the
State, classified according to their varions nses, was arranged In jars.

Among other inaterials displayed were limestone and lime from S.
W. Barrick and Son of Woodsboro, Wni. (. Ditman of Texas, John W,
Tabler Lime and Stone Company of Frederick, and the M. J. Grove
Lime Company of Lime Kiln; eement rock and cement from the Cum-
berland Hydraulie Cement Company of Cumberland, the Round Top
Cement Company of Hancoek, and the Cumberland and Potomae Cement
Company at Pinto; flint from the mines of the American Pottery Supply
Company in Harford County, and feldspar from the mines of the Spar-
vetta Mining Company in Cecil County; also tripoli from the pits of the
New York Silicate Company on the Patuxent River. There was also
exhibited a eolleetion of typical Maryland soils, explanatory of the agri-
eultural soil maps that adorned the walls near by.

SYSTEMATIC GEoLoaY.—In addition to the exhibit of mineral products
there was an extensive systematic eolleetion representing the geology,
mineralogy, and paleontology of the State displayed in a series of plate-
glass eases on the walls. In this exhibit the numerous materials fomnid
at the various geological horizons of the State from the oldest ( Archean)
to the youngest (Pleistocene) were displayed with the objeet of empha-
sizing the great variety of geologieal formations represented, and the
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variety and extent, both developed and undeveloped, of the mineral
produets of the State.

Maps, Erc.—A large collection of maps, geological sections, photo-
graphs, and illustrations covered the upper portions of the walls. They -
constituted a graphie panorama of the leading physiographic, geologic,
soil, hydrographic, elimatic, and economic features of the State.
Colored transpareneies of local seenery, and greatly enlarged micro-
photographs of the leading types of Maryland rocks oceupied the windows.
The publications of the Maryland Geological Survey filled one of the
cases. Several models were displayed, the most important of these being
one showing the relief of the coal basins of Allegany and Garrett
counties and another of Baltimore and vicinity with the water and land
approaches to the eity.

HicHWAY Materiars AND MerHoDS.—This display was designed to
illustrate some of the materials and methods employed by the Highway
Division of the Maryland Geological Survey. Photographs and draw-
ings showing the testing laboratory and character of tests made were
appropriately arranged together with samples of the materials used.
The highway exhibit was the most complete one at the Exposition and
fully represented the up-to-date methods which the State of Maryland has
recently inaugurated.

Two original “ Mason and Dixon Line” stones, a “ crown-stone ” and

a “mile-stone ”’

were also included in the Maryland exhibit, awakening
great interest among the visitors to the Mines Building.

PusLisuep INroRMATION.—The Maryland Geological Survey issued
and distributed at St. Louis a pamphlet containing “ A Brief Aeccount
of Maryland Mincral Resourees and Deseription of Exhibit of Mary-
land Mineral Products in Mines and Metallurgy Building, St. Louis,
1904.” Several thousand copies of this publication were distributed fo
the public at St. Louis and from Baltimore. It has been much sought
for by those desiring information regarding the mineral resourees of the
State.

The article on the Physical Features of Maryland prepared for the
Maryland Commission and published as a part of their Report is a




MARYLAND GECLOGICAL SURVEY. PLATE XXVIH.

F1G. 2.—DECORATIVE STONES, MARBLE, SERPENTINE, ETC.

MARYLAND GEOLOGICAL SURVEY EXHIBIT, ST. LOUILS, 1904.







MARYLAND GEOLOGICAL SURVEY 2805

more elaborate discussion of the natural wealth of the State and is

intended to meet the demands for more complete information regard-

ing the material resources of Maryland. Tt has seemed desirable that
the results of the work of the Maryland Geologieal Survey should be
put in sueh form as to be readily available to those seeking information
regarding the State. A large edition of this pamphlet will be prepared
for distribution to those who do not obtain the complete volume.

Surmounting the entire exhibit and visible from all parts of the build-
ing was the great seal of the State in black and gold over whieh in gilt
letters was the word MARYLAND, which could be elearly seen from all
parts of the great building.

Awards at St. Louis.
Grand Prizes—
State of Maryland—Collective Mineral Exhibit.
Consolidation Coal Company, Baltimore—coal.
Hydraulie-Press Brick Company, St. Louis and Washington—brick
(part of exhibit made of hrick from Maryland elay).

Gold Medals—

Maryland Geological Survey, Baltimore—publieations.

Maryland Geological Survey, Baltimore—maps, seetions, transpar-
encies.

Maryland Geological Survey, Baltimore—building stones.

Maryland Geologieal Survey, Baltimore—clays and clay produets.

Maryland Geological Survey, Highway Division, Baltimore—road
materials.

Georges Creek Coal and Iron Company, Baltimore—coal.

Muirkirk Furnace, Muirkirk—Iron ores and ordnance products.

Wm. Bullock Clark, Baltimore—Dircetor Mineral Exhibit.

Silver Medals—
Union Mining Compdny, Mount Savage—fire-briek.
Andrew Ramsay, Mount Savage—enameled-brick.
Queen City Briek and Tile Company, Cumberland—press briek.
D. F. Haynes and Son, Baltimore—pottery ware.
1idwin Bennett Pottery Company, Baltimore—pottery ware.
Edwin Bennett’s Roofing Tile Works, Baltimore—roofing tile.
Baltimore Retort and Fire-Brick Conipany, Baltiinore—elay retorts.
ete.
Marvland Coal Company, Lonaconing—coal.
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Allegany County, Maryland—iron ores.

Prinee George’s County, Maryland—iron ores.

Charles E. Coffin, Muirkirk—iron ores.

MecClenahan Granite Company, Port Deposit—granite.

Beaver Dam Marble Company, Baltimore—marble.

Peach Bottom Slate Producers’ Association, Cardiff—roofing slate.

Seneea Stone Company, Baltimore—sandstone.

H. P. Rieger and Company, Baltimore—granite.

Washington Junction Stone Company, Point of Roeks—marble and
sandstone.

Albert Weber, Baltimore—granite.

J. H. C. Watts, Belair—serpentine.

M. J. Grove Lime Company, Lime Kiln—lime.

Edward B. Mathews, Baltimore—Collaborator of Mineral Exhibit.

Harry F. Reid, Baltimore—Collaborator of Mineral Exhibit.

A. N. Johnson, Baltimore—Collaborator of Mineral JExhibit.

Bronze Medals—
Maryland Granite Company, Baltimore—granite.
I. H. Peddicord and Son, Baltimore—granite.
Vietor Perola, Point of Roeks—marble.
Piedmont Mining Company, Baltimore—coal.
Edward Kerr and Company, Robinson—Glass-sand.
Cumberland Granite Brick Company, Cumberland—sand-lime briek.
S. W. Barrick and Son, Woodstoeck—lump lime.
Round Top Cement Company, Haneoek—cement.

STATE MINERAL EXHIBIT.
EXHIBIT IN OLD MALL OF DELEGATES, ANNATOLIS, 1906.

The installation of a permanent Mineral Exhibit within the State
has been a subject under eonsideration for some time and various efforts
towards that end have been made. After the Builalo and Charleston
expositions the more important units of the Maryland exhibits, sueh as
the building-stone pyramid, the exhibits of elays, the pottery display,
ete., were brought together in a small but effective exhibit in rooms
furnished by the authorities of the Johns Hopkins University at that
institution.

Subsequent to the close of the exposition at St. Louis in 1904, at the
suggestion of Governor Warfield, the Old Hall of Delegates was plaeced
at the disposal of the Geological Survey Commission who decided to
make a permanent Mineral Exhibit at that place. Much of the material




MARYLAND GEOLOGICAL SURVEY. PLATE XXIX.

F16. 2.—IRON ORES, CEMENTS, AND LIME PRODUCTS.

MARYLAND GEOLOGICAL SURVEY EXHIBIT, ST. LOUIS, 1Q04.






MARYLAND GEOLOGICAL SURVEY R

from the preceding expositions had been brought back to the State and
this served as a nucleus for the present Mineral Exhibit, which was
opened during the session of the Assembly of 1906.

The floor space of the Old Hall of Delegates approximately equals
that allotted at St. Louis and the wall space is likewise about the same,

F1a. 19.—Plan of Annapolis Exhibit.

1. Clay Exhibit, 7. Mode! of Baltimore. 13. Pottery and Decorative Stone.  19. Flint.

2. Fire-Clay Products. 8. Buildingz Stone Pyramid. 14. Model of Coal Fields. 20. Road Views.

3. Brick-Tile Pavilion. 9. Polished Boulders. 15. Cement, Lime, Marl, etc. 21. Highway Table.
4. Slate Pavilion. 10, Systematlc Geology. 16. Feldspar. 22. Road Sections.
5. Asbestos and Soapstone. 11. Mason-Dixon Monuments, 17. Diatomaceous Earth. 23. Coal Pyramid.
6. Earthenware. 12. Ore Exhibit. 18. Publications. 24. Obelisk.

although at Annapolis it is more irregularly distributed on aceount of
the many doors and windows.

The exhibit arranged at Annapolis has been fully described in a guide-
book which has been prepared by the Geological Survey for free distri-
bution. The arrangement of the parts is shown in the accompanying
diagram.

The clays and clay products and the building stones occupy the east

side of the room. To the former is devoted a table showing the wide
19
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range of elays found within the State and the uses to whieh they can
be put. The finished produets, exelusive of pottery, are arranged along
the east wall or in the attraetive tile and briek pavilion. This little dis-
play strueture is an open pavilion supported by three pairs of briek eol-
umns eonstrueted of faee-briek from Baltimore, lime-sand briek from
Cumberland, and hydraulie-pressed briek made from material seeured at
Harmans, Anne Arundel County. The floor eonsists of enameled briek
from Mt. Savage and pressed and lime-sand brick from the loealities
mentioned. The roof is eovered with a glazed roofing tile made ex-
pressly for the exhibit by the Edwin Bennett Pottery Company of
Baltimore.

The building-stone exhibit eonsists essentially of the pyramid whiech
was first displayed at Charleston, but is supplemented by a slate pavilion
installed by the Proetor Slate Company of Cardiff. This is built on
the same plan as that for briek and tile, the eolumns being slated.

The west side of the hall is devoted to the pottery, eoal, and highway
exhibits. The first two of these are substantially in the form in which
they attraeted mueh favorable comment at St. Louis. The highway ex-
hibit has been augmented by a notable display of road seetions, illus-
trating old and modern methods of road eonstruetion.

The eoal exhibit eonsists of a pyramid of eubes of eoal eapped by a
large bloek from the mines of the Consolidation Coal Company. This
display is one of the most important beeause of the large yearly output
of high-grade semi-bituminous eoal from the Maryland mines, eoal being
by far the most important mineral produet of the State.

The highway exhibit at Annapolis is quite different from anything
hitherto attempted. The six road seetions displayed are of natural size
and show in detail the various methods of road eonstruetion employed in
Maryland. The modern highway built by the latest engineering methods
is eontrasted with the earlier roads built in the State and is an admirable
objeet lesson to those seeking information regarding the best methods
of highway eonstruetion.

The other exhibits representing the ores, eement roeks, limestones,
feldspars, flints, ete., are distributed about the room as given on the
diagram, aud effectively show these important Maryland mineral produets.
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FOURTH REPORT ON THE HIGHWAYS OF
MARYLAND FOR PERIOD FROM
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BY
A. N. JOHNSON

Hicaway ENGINEER

INTRODUCTORY.

A number of countics availed themselves of the assistance of the
Highway Division during 1904, and this feature of the work was carried
on much as in previous years. The counties or other organizations
having in charge a specific road improvement would request the Highway
Division to nake the necessary surveys to determine the cost and to sug-
gest the best method of spending the money available for the proposed
work., If it was carried on according to the plans suggested by this
officc a general supervision of the aetual construction was undertaken.
Numerous visits were made to different loealities to give advice regarding
the construction of some particular section of road.

Some of the counties have' become so accustomed to look to the
Geological Survey for advice in these matters that no road improvement
of any magnitude has heen undertaken recently without consulting the
officers of the Survey. This fact shows an important chaunge of senti-
ment, a change looking toward the adoption of more economic methods.
This cooperative work, thongh modest in the actnal amount of road con-
structed, has had a gradually widening influence on public opinion.
Where but a few years ago the very name of engineer in connection with
road eonstruction was scarcely considered, to-day there are four county
road engincers appointed under the new county road laws and a corps
of engineers engaged under the State Aid Road Law.
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Other evidenees of this gradual ehange of sentiment are the speeial
mectings which have been held to discuss the question of better county
road administration. A number of such meetings were addressed by the
Highway Engineer of the Survey, who advocated the general plan for
a county road law as outlined on page 49 of the Third Highway Report.
Meetings of this eharacter were held at Sandy Spring, Denton, and
Annapolis. L

One of the results of these discussions is the adoption of improved
road laws by Caroline and Allegany counties which were passed at the
last session of the General Assembly. These laws, which are a long
step towards a more economical administration of county road funds,
provide that the road work in each of these counties shall be entrusted
to the immediate charge of a trained engincer.

Beside the road work for the eounties, an entirely new field of aetivity
was entered at the request of Governor Warfield. It was his desire
to have surveys made of all the State properties and he aceordingly
divected that the Highway Division of the Survey should devote as much
time as possible to the latter work. Surveys were aceordingly made of
the Government House and State Power House lots at Annapolis and
of the grounds of the Second Hospital for the Insane at Springfield.
This work kept a field party of three men continuously employed for
about four months during the summer. This is a work which should
be extended until complete reecords are obtained and the boundaries
permanently marked for every piece of land owned by the State. But
it is quite improbable that a work of such magnitude could be completed
within a reasonable length of time unless an additional appropriation
were made for this purpose by the Legislature.

Perhaps the preparations made for active construction under the State
Aid Road Law may be considered the most important work accomplished
by the Highway Division during 1904. Inasmuch as the provisions of
this law, which was approved April 2, 1904, did not become effective until
January 1, 1905, the intervening time was used as fully as possible in
order that some actual eonstruction could begin in the spring of 1905
without unnecessary delay. Pamphlets explaining the law, specifica-
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tions, surveys, and estimates were prepared and every endeavor was made
to have as many eounties as possible apply for at least a part of their

appropriation. A full account of this work will be found in a subse-

quent ehapter.

Owing to the large amount of time and money neeessary for more im-

portant field work only routine tests were undertaken in the laboratory.

OPERATIONS FROM JANUARY 1, 1904, TO MAY 1, 1905.

SrECIAL RoAD IMPROVEMENT.

Requests for surveys and estimates for proposed road improvements

were received as follows during 1904: TFrom Baltimore County for

Park Heights avenue and for First street, Highlandtown; from Dor-

chester County, for Poplar street, Cambridge ; from Harford County, for
the Churehville-Havre de Grace road and the Forest Hill road; from
Howard County, for the Chureh road and the Washington-Baltimore
road; from Montgomery County, for the Wheaton-Kensington road.

Estimates were also made of the eost of improvements at Deer Park,

Garrett County, and Salisbury, Wieomieo County; and plans were pre-

pared for the eonstruction of a briek driveway around the Government
House at Annapolis. '

With the exeeption of First street, Highlandtown, all of the above

work done by eontraet was under speeifieations furnished by this office.

ANNE ARUNDEL COUNTY.

EXECUTIVE MANSION, ANNAPQLIS.

The Governor requested that this offiee make surveys, plans, esti-

mates, and specifieations for the eonstruetion of a briek driveway around

the Government House. This was done, and after various plans were

eonsidered it was deeided to build the driveway praetieally in the same

place as the old one, but to eonstruet a larger turning eirele so that

vehieles eould get out without ineonvenienee. The plans ealled for a

vitrified briek pavement laid on four inehes of eonerete, with a one-ineh
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sand cnshion between, bordered by a cement curb 18 inches deep and 4
inches wide. The work included 380 square vards of vitrified briek
paving and 386 linear feet of cement curb, and was eompleted under
eontraet about September 1 for $1141 by Mr. W. E. Feltmeyer of An-
napolis.

BALTIMORE COUNTY.
FIRST STREET, HIGHLANDTOWN.

In pursuance of the policy of the Highways Commission of Baltimore
County to lay in Highlandtown each vear a stretch of improved pave-
ment, First street between Kastern avenuc and Baltimore street was
selected for improvement during 1904, and this officc was requested to
make the surveys and furnish the plans. The street to be improved
was slightly over 2100 feet long, but, owing to the many details it was
neeessary to record, the survey and platting took more time than would
several miles of ‘ordinary road. This office first recommended that a
grass plot of 16 feet should be left along the center of the street for
about 1700 feet as there was 52 feet between curbs, thus leaving a road-
way on each side of the grass plot, whichh would be ample for all traffie
at this time. If in the future the traffic shonld become heavy enough
to require more room, the street was so planued that the grass plots
could be removed and the street paved for the full width without extra
work, save that involved in paving the spaee previously occupied by grass.
These proposed grass plots occnpied about 2500 square yards of surfaee,
and would have effected a saving of about $5000 over the plan of paving
the entire street whieh was finally adopted by the County Highways
Commission. It would in addition have added much to the attraetive
appearance of the street. The preliminary estimates of the alternate
plans were as follows:

ESTIMATE OF BRICK PAVEMENT FOR FIRST STREET,

HIGHLANDTOWN.
(Paved Whole Width.)
Brick pavement.......... 11,704 sq. yds. at $2.50.......... $29,260.00
New curb................ 2,268 feet at 50 cents....... 1,134.00
Curb reset............... 1,600 feet at 10 cents....... 160.00
Excavation............... 3,900 cu. yds. at 40 cents....... 1,560.00

$32,114.00



MARYLAND GEOLOGICAL SURVEY 285

(Grass Plots in Cenler.)

Brick pavement........... 9,229 sq. yds. at $2.50.......... $23,072.50
New curb...........oovnnn 2,268 feet at 50 cents....... 1,134.00
Curb reset................ 1,600 feet at 10 cents...... K 160.00
New curb around squares.., 2,976 feet at 50 cents....... 1,488.00
Bxeavations.. .. .cooccomen e 2,900 cu. yds. at 40 cents..... .. 1,160.00

$27,014.50

The above estimates included a 3-inch concrete foundation under the
briek, which was owitted by the County Highways Commission, for
which a gravel foundation 8 inches thick was substituted. The contract
was let to the Baltimore Wrecking & Contract Co. for about $26,000.

The plans of this offiec, whieh were drawn up in eooperation with
Mr. H. G. Shirley, county roads engineer, included, as finally submitted,
several hundred squave feet of iron gutter plates whieh were necessary
to carry the water below the surface at the various street intersections,
but these were considered too costly, and a system of open gutters was
built instead.

This strect was completed in 1904. Where the water and gas com-
panies were forced to relay their pipes owing to changes in the grades,
the back-fills over these pipes were not properly tamped and depres-
sions in the street followed. These were remedied in the spring of
1905. Owing to the many changes in the original plans that were made
by the Highways Commission of the county against the advice of both
their roads cngineer and this office, the pavement as laid is far from

a model piece of construction.

PARK HEIGHTS AVENUE. :

Park Heights avenue was surveyed by this office in 1903, as shown
by the Third Annual Report. In 1904 it was decided to inerease the
width of the road to such an extent that it became neeessary to take new
cross-seetions at many points. This was done and a revised estimate
furnished the Baltimore County Highways Commission. This work was
let in the late summer to Hook & Ford, contractors, and covers a greater

number of square yards of macadam than has been built under any
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single eontraet previously let in the State of Maryland sinee the days
of turnpike eonstruetion. The work on this road will be finished by
January 1, 1906. The length of road improved is 20,400 feet.

The road was graded to a total width of 47 feet from the outside rail
of the electrie railway whieh oecupies the right side of the loeation.
Of this total width 24 feet was resurfaced with 4 inches of trap roek
and an 18-foot driveway of earth was. eonstrueted on the left side of
the maeadam. The remaining 5 feet was taken up by the shoulder and
ties on the traek side.

The following are the estimated quantities and eontract priees of

materials :
8500 to 9000 cu. yds. of excavation unclassified at 543 cents.
2500 cu. yds. of No. 1 stone in place.............. “ $1.50.
5400 sq. yds. of 47 macadam.................... ‘“ 41 cents.

80 ft. of 18” terra cotta pipe in place.......... “ 80 cents.
98 ft. of 157 S “ - T ‘“ 55 cents.
96 ft. of 12" “ - ‘ T2 N5 0 o 5o do ‘“ 35 cents.
188 ft. of 67 « - e, £ SEE SO “ 20 cents.

76 ft. of 10” iron pipe = PR LR oo “ $1.20.
108 ft. of 18” “ 5 ol 2o o s .$0.25,

88 ft. of 12”7 “ & SO O ¥ AR “ $1.25.
250 linear ft. of 4’ cobble gutters in place........ “ 10 cents.
252 linear ft. of wooden boxes N | A ‘“ 80 cents.

30 cu. yds. of rubble masonry “ “ ........ “ $4.50.

CARROLL COUNTY.
SYKESVILLE-SPRINGFIELD ROAD.

The trustees of Sprin'gﬁeld Hospital requested a profile of the road
from the Baltimore and Ohio Railroad Station at Sykesville to the Men’s
Group in’the Hospital Grounds, the objeet being to determine the
praetieability of running a freight trolley line to the latter. This survey,
eovering a distanee of about 2 miles, was made and the profile submitted.

CECIL COUNTY.
RISING SUN-FARMINGTON ROAD.
Work on the Rising Sun-Farmington Road, whieh was started in the
fall of 1903, was eontinued by the eontraetor, E. Ward Brown, as soon as
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spring opencd, and one mile of road was completed. The total width
graded was 20 feet, with 12 feet of macadam in the center. Under a
misapprehension, the Board of County Commissioners had cut down the
length of the road from two miles to one mile in signing the contract
with Mr. Brown. The prices under this contract, with the details of the
work to be done, will be found in the Third Report on the Highways of
Maryland. The total cost for this mile was abont $4500. ~As the prices
which were submitted for the continnance of the work werc deemed too
high, the work was discontinued.

Unfortunately an adjoining property owner refused to allow the con-
tractor to open ditches in order to get a proper discharge from two of the
culverts, thus making them practically useless. This caused trouble the
following spring, due to water standing in a flat place, where 1t was
possible to get only about three inches fall in 100 feet. Aside from this,

the road has proved entirely satisfactory.

DORCHESTER COUNTY.

POPLAR STREET, CAMBRIDGE.

The City Council of Cambridge having bought about 150 tons of

granite from Port Deposit applied to the Highway Division for advice
regarding the best way of spreading it. The street selected for the im-
provement, though only one block in length, is the most heavily traveled
street in Cambridge. This office advised 6-inch concrete curbs and 3-foot
vitrified brick gutters, but those were dccmed too expensive and briek
curbing was placed, and the gntters were made of macadam continuous
with the street. The street was first cxeavated to the proper sub-grade
and cross-section, and then about 5 inches of oyster shells were placed
and rolled. Over this course stonc was placed about 3 inches deep and
rolled, and then covered with stone chips or dust, and likewise rolled.
Ouly a threc-ton horse roller was available, which made it impossible to
compact the stone sufficiently to stand travel, so 1} inches of the erushed
oyster shells from the old strect were placed on top and rolled, and a
fairly firm surface thus secured. This street is not as satisfactory as it
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would be if better conditions could have been secureld during construe-
tion. The stone used has such a poor cementing quality that it is diffi-
cult to construct a satisfactory road with it, even with a ten or twelve-ton
roller.  The addition of the shell gave much better results than would
otherwise have been obtained with the light roller used. The strect has
worn fairly well, but in spring when all the other streets get soft, so
much mud is carried from them onto this short stretch that it becomes
almost as muddy as unimproved roads, and in this condition has a ten-
deney to “piek up.” Each spring if it is thoroughly cleaned of mud a
fairly satisfactory strect will.be sccured. Where the traffie is as heavy
as it 1s here, and cspeeially where lorses stand continually, vitrified brick
or some other good hard pavement would be much cheaper in the long
run.

HARFORD COUNTY.
CHURCHVILLE-HAVRE DE GRACE ROAD.

The work on this road, which was deseribed in the Third Report on
the Highways of Maryland, p. 173, was started about July, 1904, As
the County Comumissioners had not decided whether to build the road
via the Level route or the Aldino route, work was begun beyond the
Junction of these two and pushed toward Havre de Grace from Webster
Post Officc. The portion built in 1904 was about onc mile in length
and inecluded the laying of about 700 fect of tile underdrain, placed 13
fect below the surface, the trench then filled with stone up to the ma-
cadam, the latter being 12 feet wide. "I'he construction was done by
day labor by the county. The cost for 7500 feet of road was reported
as about $6500 or $4600 per mile. This road will be completed in 1905
under the State Aid Law.

FOREST IIILL ROAD.

The eonstruetion on the road from Roek Spring Church through
Fallston to Grafton Shops, a distance of 1.8 miles, was started in the
summer of 1904. The County Commissioners did the work, bringing
the stone by the Maryland and Pennsylvania Railroad from the alms-
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house at Watervale and erushing it at Forest Hill. Difficulty in securing
cars when needed caused much delay, but about 4500 feet was completed
before winter. This road was made 12 feet wide with 4-foot shoulders,
macadamized uniformly to a depth of 6 inches, except a very small
streteh, which was only resurfaced. It was found diffienlt to get the
foreman in eharge to keep the depth of stone down to 6 inches, and thus
a greater amount of stone was used on the road than was neeessary.
Part of the cost of this improvement was paid from the $1500 given by
the Woolsey estate, and part by econtributions from the neighborhood.
The unfinished part will be completed in 1905 under the State Aid
Road Law.

HOWARD COUNTY.
WASHINGTON-BALTIMORE ROAD.

In 1904 the County Comnmissioners decided to grade another section
of the Washington-Baltimore road adjoining that graded and surfaced
in 1902-3, as described on page 176 in the Third Report on the High-
ways of Maryland. This second piece joined the old work on the west
and eontinued about onc mile toward Washington. It included 2318
yards of excavation, 14 yards of cement rubble masonry, 137 feet of
18-inch vitrified elay pipe, 75 feet of 3-inch vitrified clay pipe, and 1000
square yards of riprap.

This work which was let in a lump sum to Mr. W. 8. Hinman, of Elli-
eott City for $975, ineluded cutting down the grades on three hills
from 8 per eent, 9 per eent, and 10 per cent respeetively to 6 per cent.
The road was finished late in the summer of 1904 and was surfaced with
broken stone by the County Comnmissioners during the same year,

OHURCH ROAD,

In the spring of 1904 this office was petitioned for plans and estimates
on the Church road, one of the strects in Ellieott City. "The prineipal
feature of the improvement was the climination of a steep grade on a
sharp turn from Church street into Main street. The electric railway
on Main street made this a partieularly dangerous turn, which was ob-
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viated by straightening and continuing the stone retaining wall a dis-
tance of 52 feet and going back into a rock cliff until the full width of
20 feet and a grade of 6 per eent was obtained. The survey was made
for a distance of 2450 feet, but there was only sufficient money to eom-
plete the work at the entranee, and the contract was accordingly let for
a distance of 1325 feet. 'The grades on this road for the whole distance
were very steep, being nowhere less than 5 per cent. The stecpest grade
as built was 9 per eent, which necessitated the removal of 2800 cubic
yards of material, for the most part solid rock. The work was undertaken
by Wm. Davis of Ellicott City for the sum of $1400 not to include sur-
faeing, and was finished in 1904. In some places it was found necessary
to make a small earth fill over solid rock, which it was feared would
wash out during heavy rains on such steep grades; consequently, the
County Commissioners were advised to surface with broken stone. This
they were unable to do immediately, but it is expeeted that this will be
done in 1905.

JIOOD’S MILL ROAD.

The grading on the Hood’s Mill road was started in July, 1903, by
Mr. Albert Dorsey, eontraetor, but not finished in that year. (Third
Report on the Highways of Maryland, page 178.) The cuts were
purposely made as light as possible in order to save expense, but as most
of them were solid rock they were difficult to make. Neither the County
Commissioners nor this office were able to have an inspeetor eonstantly
at hand, and as the contractor seemed unable to follow the grades shown
on the plans and grade sheets, the work was finally abandoned in a half-
finished condition. The contractor was afterwards ordered to smooth
up the road surface as much as possible. It is to be hoped that the
County Commissioners will eomplete this mueh-needed improvement.

UPPER SYKESVILLE ROAD.

Work on this road was begun in 1903 (Third Report on the Highways
of Maryland, page 177) but not finished before winter, though the third
hill from Sykesville was brought nearly to grade and eonsiderable ex-
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cavation had been made on the first hill. Work on the latter was resumed
n 1904 and completed to the satisfaction of the County Commissioners
although not exactly to grade. It is to be hoped that the plan of relo-
cating this road around the first and sccond hills will be ultimately
carried out as originally recommended by the Highway Engineer.

MONTGOMERY COUNTY.
WHEATON-KENSINGTON ROAD.

The County Commissioners of Montgomery County requested surveys
and estimates for the improvement of the road from Wheaton to Ken-
sington, a distance of 1.2 miles. Plans and estimates were submitted,
which included cutting down one comparatively steep hill near Kensing-
ton, from a grade of 10 per cent to one of 6 per cent. This would have
involved an additional expenditure of about $300, but would have made
a road with extremely easy grades except for a short distance of the
6 per cent grade. The County Commissioners decided to spend all the
money available on surfacing, and the work was thus done under County
supervision,

SURVEYS orF STATE PROPERTIES,
TOPOGRAPHIC SURVEY AT SPRINGFIELD.

The property known as Springfield, on which is sitnated the Second
State Hospital for the Insane, is located in Carroll County about 13
miles from Sykesville. It contains approximately 800 acres and is
irregular in shape with a2 maximum length of about 2 miles and a maxi-
mum width of about 1 mile. A topographic survey had alrcady been
undertaken in 1896 by H. S. Farquhar, and about 300 acres completed,
when the funds at the disposal of the hospital authorities for the purpose
gave out. The portion of the map completed was drawn to a scale of
100 feet to the inch and showed contours for every 5 fect of clevation.
It was proposed to finish the topographic survey of the remainder of the
property by additions to the existing map.

The survey as made by the Highway Division of the Geological Sur-
vey was controlled by a system of triangles starting from a carcfully
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measured basc of 1114.75 fect, situated in a level piece of meadow
ground. The various important points were loeated on a codrdinate
system of north and south lines, the origin of which was an imaginary
point sitnated 2000 fect to the west and 2000 feet to the south of the
triangulation station on Buttercup hill. The meridian line was eare-
fully determined by observations on Polaris from this same triangula-
tion station, the bearing of a mark about 3800 feet distant being accu-
ratcly determined. After the triangulation stations were established
and their clevations earefnlly determined from levels conneeting with
the U. 8. Geological Survey benel mark at Sykesville, they were platted
on plane table sheets and the detail drawn in the ficld with the plane
table. The method of loeating the contours was to have the rodman
set the target on his rod so that the bottom would be at a certain eontour
elevation when the target was at the same elevation as the level instru-
ment. The rod was earried up or down on the surface of the ground
until the target was at the right elevation, when the position of the rod
would be located by stadia readings by the plane table operator, a rod-
man with a stadia rod accompanying the level rodmaun.

This work was earried on during the summer of 1904 by a ficld party
of five, three being detailed from the office of the Highway Division.
Two assistants were furnished by the State Hospital anthorities, who
also provided board and lodging for all of the men while in the field.
When about 325 aeres were thus platted it was eoncluded to defer the
completion of this survey as it was nceessary to usc all the foree avail-
able to prepare plans for the proposed State roads.

It was intended to loeate every corner by its respective eodrdinates.
There would thus be an exaet record of the houndaries with reference
to prominent points on the different buildings and other fixed points
whose eotrdinates have already been eomputed by triangulation. This
method admits of great aecuracy and provides by far the most explicit
reeord of all corners. Stone bounds should also be set at all bends and
at intermediate points on long lines, but in addition the eodrdinate posi-
tion of each should be reeorded as here deseribed.
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EXECUTIVE MANSION LOT.

Before laying out the driveway, an account of which is given else-
where, a detailed topographic map of the Kxecutive Mansion lot at An-
napolis was made and platted on a scale of 20 feet to the ineh. The
contours were shown for every foot of clevation, together with the loca-
tion of all trees, shrubs, flower gardens, buildings, walks, ete. 'This
survey located with some aceuracy the outlines of the lot as defined by
the present stone coping by whieh it is surrounded, but wo attempt was
made to look up the deeds and establish the original lines of the lot as
the purpose of this survey was purcly to cnable different sehemes for
the mmiprovement of the grounds to be presented for the consideration
of the Governor.

STATE POWER HOUSE LOT AT ANNAPOLIS.

Additional eoal storage capacity was required by the State at the
Power House at Annapolis. The plans included the construction of a
substantial briek wall to cnelose the entire lot. Before this wall could
be built it was necessary that the lot lines be accurately defined. - These
lines had been surveyed a number of times with a different result in

cach case. At the suggestion of the Governor, the IHighway Division

was called upon to make a thorough investigation of the exact bounda-

ries. For this purpose an examination was made of all the deeds of the
various lots which are included in the block surrounded by Bladen
Street, College Avenne, and St. Jolm Street as far as the railroad prop-
erty. No reeords could be found which aided in the definite loeation
of any of the street lines, so that reeourse was had to existing fenees
and curbs as the only monuments defining these lines. From the
fence lines, buildings, eurbs, and deed measurements, sufficient data
were seeurcd to cstablish bevond any reasonable doubt the preeise boun-
daries of the State lot. Every requircment of the deed held by the
State was satisfied without at the same time cencvoaching on what the
neighboring landowners believed to belong to them.

A plat of the survey with mecasurenients and rveferences to fixed points

was made and filed with the Superintendent of Buildings.
20
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WATER POWER SURVEY AT SYKESVILLE.

At the present time the power plant for the State Hospital at Spring-
field is loeated near the hospital buildings, which are some two miles
distant from Sykesville where all coal is delivered by the railroad. From
here to the hospital is a hard up-hill haul. The advisability of estab-
lishing the power plant ncar Sykesville had becn discussed and in this
eonneetion the question arose as to the availability of the water power in
the Patapsco River at this point. At the request of Governor Warfield
a preliminary survey and report was made on the amount of power that
would be obtainable.

The quantity of water available was estimated from the stream meas-
nrements made continuously during 1902 by the U. S. Geological Survey
at a point near Woodstoek. Inasmuch as the drainage area of the river
at this point is about three times the drainage arca at Sykesville, it was
assumed that one-third of the water would be available at the latter
point. On this basis the minimum flow at Sykesville was found to be
about 29 cubic feet per second, which occurred during July. The mean
average for the same month was 56 eubic feet per sceond. It would be
possible to construet a dam which would secure from 15 to 20-foot head
and develop during eight months in the ycar about 60 horse-power and
120 horsc-power during the remaining four months. Levels were run
up the river to determine how far the baek water would extend. If a
head of 15 feet was securcd the baek water would extend to a point
about 2400 feet upstream from the railroad station at Sykesville. Cross-
seetions of the river were made at different points and two locations
studied for the loeation of a dam.

It was concluded that the water power could be used only as an auxil-
jary to a steam plant, which would have to be of full eapacity owing to
the uneertainty of the amount of flow in the river and conscquent wide
variation in the power available.
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STATE AID ROAD LAW.

By far the most important picce of legislation affeeting road con-
struction in Maryland is the State Aid Road Law, commonly known as
the Shoemaker Law, which was approved on April 2, 1904. The provi-
sions of this law permit the State to participate in actual road construe-
tion in all the counties. As such work was thought by some to consti-
tute “internal improvements,” the constitutionality of this law was
questioned, which together with the fact that the law was not operative
until January 1, 1903, gave rise to a most anxious delay which it was
sometimes doubtful how best to usc to advantage. It was decided, how-
ever, to do everything possible in the way of preparation so that active
construction might be undertaken just as soon as the constitutionality
of the law should be decided.

The first step was to publish a pamphlet explaining the purpose, to-
gether with the exact wording of the new law. This pamphlet was rcady
for distribution July, 1904. The text, together with that of the law,
is as follows:

How IntprovEp Roaps May Be Securep UNDER ITS PROVISIONS.

The purpose of the new State Aid Road Law is to encourage in a prac-
tical way the gradual building up of a system of good roads in all parts
of the State, and, as a means to that end, the State under the law pro-
poses to assist the counties to build such roads by paying onc-half of
the cost.

The law here referred to was passed at the last session of the General
Assembly (Acts of 1904, Chapter 225). This law is not an experi-
mental piece of legislation, but is the embodiment of those parts of the
State highway laws of other States (notably New Jersey, Massachusctts,
New York, and Counecticut, where there have been successfully built
under State aid thousands of miles of macadam roads) which are hest
adapted to mect existing conditions in Maryland.

In bricf, the Maryland Road Taw provides State aid to the extent of
$200,000 annually for the construction of modern macadam roads, one-
half of the cost of the roads constructed under this law, to be paid by the
State.

Purpose of the
Law.

Based on
experience of
other States.

Appropriation
$200,000

annually,



Apportionment
to counties.

Apportionment
of unused
balance.
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The amonnt reeeived by cach county is the direet proportion the public
road mileage of the ecounty bears to the total publie road milcage of the
State. These amounts have been computed by the Maryland Geological
Survey as required by law, and are given in the annexed table.

1f, however, all the counties do not take up their full allotment as here
shown, the balanee is to be reapportioned among the remaining counties
ready to take up a further allotment, in proportion to the publie road
mileage of these counties. Thus it may be possible for some counties to
seeure a larger sum than is given aecording to the first gencral allotment.

A county may seeure State aid in the following manner: The County
Commissioners of a county petition the State Commission for aid to
bunild a eertain piece of road. If it is found, upon examination by the
State Commission, that the road in qunestion is one of general publie
convenienee and a proper one to construet, an estimate of the cost of
the improvement is made, together with plans, specifications, ete., for
doing the work. This is undertaken by the County Commissioners either
by contract or, if the priees for doing it in this manner are considered
too high, then in other ways that they may deem best.

ALLOTMENT TO THE COUNTIES, ACCORDING TO THEIR PUBLIC ROAD
MILEAGE, OF THE STATE APPROPRIATION FOR ROADS.
Laws oF MARYLAND, 1904, CHAPTER 225.

County. Mileage. Allotment.
Allegamy . ......c.civiviveenciocnnnraton 693 $8,967.29
Anne Arundel .............. .00, 521 6,741.72
BaltIMOKE . .. ... coveeoneis oo o olinin 1,119 14,479.81
CRITETE o ot RN oS, I Sy O 335 4,334.89
CaRolinel™ W . MR TN NN e b 547 7,078.16
CRTEN| O ot S S S ST 770 9,963.77
Caall 5 #5E8 S Mol o B0 - L noE e ke 63 8,255.69
OIS LiahE o F oo e WS £ E T SR 465 6,017.08
DOTCHESEEr " ... .. ... ccveeeeernrioinnaons 600 7,763.98
| L S T T T, 1,151 14,893.89
(Carm s SrR AR PR 0 S5 0 IS 940 12,163.56
IETARMOTGAIN - - .. . o o e e e s e e 822 10,636.65
FIONWATAM - B )] b L L b L e AR 413 5,344.20
LG ofoh 00D St SRy e s i R 427 5,525.36
MONYGEOTRLY ¢ o o5 e v v s vie ofo el oflels o ait o lole 8 798 10,326.09

Prince George’s ..........cuiiiiiininnn 892 11,542.44
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QUELTINATITION. . 5 ol o ol & ores bl o bt aren e 563 7,285.20
Bl TIOTI e G ie e S 602 7,789.85
SOmAREET N, | . it L e e e 464 6,004.14
TENNO0 505 o o dios o S AN WA s T 397 5,137.16
WABhINELOM . .. . e e e s e e e b 695 8,993.27
WIGHIITGOT - o oot i e e s 772 9,989.65
EWOReesters". ... .. 832 10,766.05

FOLR IS sy . 3, e ol W, S8 15,456 $200,000.00

After the work is done according to the specifieations, and the State bttt )
Commiission has so certified to the Comptroller, then one-half of the
cost of constructing the road will be paid by the State to the county
building the road; bnt in no case is the amount paid by the State to
exceed one-half of the estimate of the cost of the work made by the State
Commission.

[n the event that the County Commissioners fail to petition for T pertyamnath
State aid under this law, it is provided that the owners of two-thirds DT
of the lands binding upon any public road or scetion of road, not legs compulsory.
than a mile long, can eompel the County Commissioners to petition
for the construction of the picee of road, provided that the owners peti-
tioning have paid or have pledged 10 per cent of the cost. The work
then proceeds as already described, exeept that the County Commissioners
cannot be compelled by this payment of 10 per cent by property-holders
to contract for work to an amount greater than one-fourth of the road
levy of the connty. This 10 per cent subseription is not obligatory on
any property-owner.

Any expense due to the payment for land that may be nccessary to Land damages.
secure a proper location for the road or any damages that may arise
through the eonstruction of the road will not be paid by the State,
but must be met by the county.

As this State Road Law does not become operative until January 1, ol 7
1905, there is an opportunity in the meantime for the various Boards of
County Commissioners to take up the preliminary work in connection
with the selection of the road to be first built. There will also be
required plans of the road in order to make proper estimates of the cost.

All of these preliminary arrangements take much time and if they are
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delayed until the first of the year mueh valuable time will be lost and
but little progress will be made the first season.

It is with a view to saving much of this time that the Highway
Division of the Maryland Geological Survey proposes to make for the
various Boards of County Commissioners sueh surveys and plans as
may be nccessary to draw up a correct estimate of the cost of construe-
tion, and so have everything in readiness to begin at the first available
moment the actual eonstruetion of roads under the State Aid Law.

Any county applying in scason to have its surveys made during the
present year will gain the advantage of having the full eost of the surveys
paid by the State in the end, while one-half of the eost of the surveys
made after January 1, 1905, must be borne permanently by the eounty
as stated in sections 5 and 10 of the act.

A form of request for the required surveys is attached and other blank
forms can bé had on application to the Highway Division of the Mary-
land Geological Survey, Baltimore, Md.

LAWS OIF MARYLAND

ACTS OF 1904
Chapter 223

AN ACT FOR THE IMPROVEMENT OF THE PUBLIC IIIGHWAYS OF THE STATE AND TO PROVIDE
THE MEANS THEREFOR, AND TO REQUIRE THE COMMISSION CREATED BY AN ACT OF
THE GENERAL ASSEMBLY OF 1806, CHAVPTER 51, TO PERFORM CERTAIN ADDITIONAL
DUTIES,

SkerioN 1. Be it enected, hy the Generai Assembly of Maryiand, That whenever
any Board of County Commissioners of any county In this State shall hy resolution
have deciared their Intentlon to cause any particular road, or section thereof, within
such eounty, to he buiit or improved under the provisions of this Act, such Board
shali so notify the Commission so ereated by an Act of the General Assembiy of 1896,
Chapter 51, by writteu notice to the Chief Engineer of said Commission on or before
tbe first day of March in each year, and shail request of said Commisslon plans and
specifications and an estimate of the cost of the proper performance of sald work
according to said plans and speclfieatlons.

SEC. 2. Be it enacted, That whenever the owners of two-thirds of the lands hinding
upon any puhiic road or section of road, not less than one mile long, shall present a
petition to the County Commissioncrs of the County where such road, or section of
road, may be situated, stating in said petition the desire of said petitioners to have sald
road, or scetlou thereof, construeted or repaired under tbe provisions of this Aet, and
stating further the wiilingness of such petitioners to pay for the sald construction or
repairs, a sum eguai to ten per ecntum of the cost of sueh construction or repairs, it
shail be the duty of sald Board of County Commissioners to make such a request to the
Commission designated hy thls Act, as is set forth In Section 1 hereof, upon the pay-
ment hy the said petitioners of said ten per eentum, or the giving by tbem of an approved
bond to the County Commlssioners for the payment thereof at any time it may he
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demanded by saild County Commissioners. Upon the filing of a similar petition, and
the taking of simiiar proceedings regarding the extension of any road which, in the
opinion of sald Commission, has been properly improved, a simiiar request shali be
made to the aforesaid Commission by the Board of County Commissioners of the County
where such extensiou may ile, even though sucb proposcd extension be less than a mile
in iength.

Sgc. 3. Be it enaeted, That if the sald Commissiou, after receipt of the notice
mentioned in the first seetion, or that mentioned in the second secetion of this Aet, and
due exawmination, shall be of the opinion that the proposed construetion or repalr of
roads mentioned in sueh notice would be generally promotive of the objects hercin
contemplated, and that the said road or proposed road is a right and proper one under
the clrcumstances to be built or improved, and if the amount appropriated by tbe State
under Section 16 of this Act and apportioned by Section 12 of this Act to the roads
of the county in which said proposed road or extension s located shali be sufficient
for the outlay necessary thercfor, the said Commission shall make or eause to be made
the necessary surveys and draw up or cause to be drawn up plans and specifieations
for the proposed work, and shali furnish an cstimate in detail of the cost of performing
sueh work aceording to sueh plans and speeifieations.

SEc. 4. Be it enacted, That the specifications shali require the construction or im-
provement, within a reasonable time, of a maeadamized or of a telford or of other stone
road, or of a road comstruetcd of gravel, or of other good material, in such a manner
that the same will be, with reasonable repairs thereto, at all seasons of the year firm,
smooth, and eonvenient for travei.

Srec. 5. Be it cnucted, That the Board of County Comimissioners so requesting
plans and specifications of sald Commission shall on the order of the sald Commission,
and within one month of the receipt of said order, pay out of the funds of the county
sueh cost of snrveylng, mapping, calculating, printing, etc., in the preparation of said
plans and specifications and estimate as may be required by sald Commission; but no
county shall be compelled to pay for such plans, specifications, and estimates, an amount
greater than fifty doliars ($50.00) per miie.

SEC. 6. Bc it enacted, That after the reeeipt of sueh plans and specifieations and
estimate by the Board of County Commissioners of any eounty in Maryland from said
Commission, sald Board of County Commissioners, if they eicet to proceed further
bereunder, or if ten per centum of the estimated eost has heeu pald or secured as herein-
before provided, shall advertise for two consecutive weeks In at least one newspaper
published in such county, and also durlug the time of sueh publication in said eounty
newspapers, at least three conseentlve times in at lenst one newspaper published in
Baltimore City, for bids for suech road-bullding or improvements setting forth the
pinee where such road Is to be bulit or improved, and giving a general deseription of said
proposed work, and stating that sealed proposals for the performanee of sald proposcd
work in necordance with the plans and specifications will Dbe reeclved untll a day
uamed in the advertisement, provided that nothing in this seetion shall reguire the
County Commissioners of any county, upon the petition of snch persons agreeing to
pay ten per centum, to advertise for work to be done uuder the provisions of this
Act to an amount greater than 25 per centum of the road levy of sald eounty; and the
Board of County Commissioners shall furnish a copy of the said speelfieations for sueh
proposed work to auy prospective bidder who may request the same; and the said
Board shall veserve the right to reject any and all bids and to do the work aeeording
to sald plans and specifications hy such arrangcment as they may deem best, but under
no condifions shall the amount to be pald hy the State, nnder the provisions of this
Aet, excced one-half of the detalled estimates furnished as hereinhefore provided.

Spc. 7. Be it cnacted, That on the day stated 1o sneh advertisement, the proposals
shall be puhlicly opeued and read and the contract shali be awarded to the lowest
responsihle bidder, provided his bid does not exceed the amount estimated by the
Commission aforesaid as a proper taximum cost of sald work; and if ail bids shall
exceed the amount specified, then no eontraet shail be given, but proceedings may be
had anew in the same manner as first provided. And the contractor shall in ali eases
before entering upon his work be required to execute a contract with the Board of
County Commlissioners to perform the work according to the specifientioos, and aiso
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give hond to.said County Commissioners conditioned for the faithful performance of
such contract in a sum not iess than the total amount of the contract and with such
incorporated surety company as surety as the Board may approve.

Sec. 8. Be it enaeted, That ail contracts for work to De done under the provisions
of this Act shali he subject to the approvai of the Commission designated hy this Act.

SEC. 9. Be it enacted, That In order that the State may he assured of tie proper
execution and performance of each contract made under thc provisions of this Aect,
it shail he the duty of the Commission to maintaln immediate supervision of such
cxecution and performance of each of said contracts; the cost of suech supervision
shall be paid to said Commission hy the Comptrolicr of the State of Maryiand out of
the appropriation apportioned to the county and applicabic to the particular road or
extension heing constructed as provided for hy this Act.

SEC. 10. Be it enacted, That when the work under any such approved contract shali
have heen fuliy completed as provided in said pians and specifications, it shali be
the duty of the said Commission to certify the fact of such completion to the Comp-
troiler of the State of Maryland, together with the statement of the cost of the work
under sald contract, inciuding therein the amount of the expenses incurred hy the
Board of County Commissioners for surveys, pians, specifications, printing, aud adver-
tising, and thereupon the said Comptroller shaii, upon such certification, accompanicd
hy - the certificate of the sald Board of County Commissioners of such county that the
payment of the said total amount so certified by sald Commission has heen made, pay
to the Board of County Commissioucrs of such county one-haif of the said totai amount
of cost and expensecs so certified, not to excced one-haif of the estimate as hereinbefore
provided.

Sec. 11. Be it cnacted, That no portion of the cost of acquiring iand for any road,
nor any damages caused hy the construction or improvement of any road, shall he paid
by the State.

Src. 12, And be it enacted, That no one county of the State shali recelve in any
year a larger proportion of the totai amount appropriated hy this Act for sald year
than the proportion which the then existing miies of public road in said county hear
to tihie then existing mlles of public road in ali of the counties appiying, as determined
hy the said Commission, unless a halance remalns unaliotted under the arrangement
ahove prescrihed, in which event said halance may he apportioned in the samc manner
among tiie countles which have not reccived the fuii amount of their appiication.

Skc. 13. Be it enacted, That any road constructed under the provisions of this Act
shail thercafter he a county road, and the duty of keeping the same in repair shali
devolve upon the county in which it is situated; and aii other powers and duties re-
specting such roads shail be Imposed upon and vested in sald county; and the Board
of County Commissloners shall provide aii moneys necessary to keep in a proper state
of repair the roads constructed under this Act; and' it shail he the duty of the Com-
mission to notify the Board of County Commissioners of ail such repairs as they may
deem necessary to be made to such county roads, and Immediateiy on such notification
the Board of County Commissioners of such county shail cause such repairs to be made
according to the direction and to the satisfaction of sald Commission, and if said Board
shali refuse or neglect to make such repairs within thirty days from the date of such
notification hy said Commission, said county shail not thereafter receive any further
asslstance provided for in this Act untii such repairs have been made; and any five
taxpayers of suchh county may appiy to the Circuit Court for sald county for a writ
of mandamus to compei said Board to make such recpairs as aforesaid; and when such
application is made, the Court, upon a ruie to show cause or otherwise, in such manner
as the Court shaii prescrihe, shali ascertain and dectermine whether such road as
aforesaid is In a proper state of repair, and if not shail issuc a mandamus requiring
said Board to maiee the necessary repairs, and may also, in its discretion, aiiow to the
attorney of the applicants a reasonahic counsei fee to he pald hy saild county.

Sec. 14. Be it enacted, That any county In which the controi of the puhiic roads
is now or may hereafter he vested in any Body other than the Board of County Com-
missioners, said Body shail have ail the powers and priviieges conferred hy this Act
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on the Board of County Commlssioners, and be subjeet to all the duties and obllgations
imposed by the terms of this Act upon the Board of County Commissioners of the
respective countles of the State.

Sge. 15. Be it enacted, That nothing in titls Act shali be taken to alter, abridge,
or in any way affect the present metbod of road construetion or repair by the respective
counties, at their own expense or otherwlse, as now autborized by law.

SEC. 16. And be it further enacted, That the sum of two hundred thousand doliars
($200,000) annualiy, or so muelt thercof as may be neeessary, be and the same {g hereby
appropriated, out of any money in the Treasury not otherwlse appropriated, for the
purpose of earrying out the provisions of this Aet.

SEC. 17. And be it further enacted, That the provisions of thls Aet shali be re-
garded as adding, to such an extent as may be necessary to enahie it to perform the
additlonal duties hereinhefore imposed upon it, to tbe powers and duties eonferred upon
the sald Commissiou by tbe Aet of the Generai Assembly of 1898, Chapter 454.

SEC. 18. And be it further enacted, That this Act shall take cffect from January
first, nlneteen hundred and five.

Approved April 2, 190}.

PRELIMINARY REQUESTS.

Although it was yet too early for any definite aetion to be taken under
the provisions of this law, a method was adopted whereby it was pos-
sible to make surveys of roads in those counties which were ready to go
ahead with the work in the event of the State Aid Law being deelared
constitutional. Pursuant to this idea the following form for preliminary
requests for surveys and estimates was sent to all County Commissioners,
and was also ineluded in the pamphlet just described.

FORM OF PRELIMINARY REQUEST FOR STATE AID PENDING THE SETTLE-
MENT OF THE CONSTITUTIONALITY OF TIE STATE AID) LAW.

MARYLAND GEOLOGICAL, SURVEY,
HicuwAy DIVISION.

The Board of County Commissioners for.............cc.coovvun..
County hereby signify their intention to petition for State aid under the
provisions of Chapter 225, Laws of Maryland, 190}, for the improvement of

the road between......

In order that there may be no delay in beginning the actual construction,
the said County Commissioners requcst that the Highway Division of the
Maryland Geological Survey make, in advance of the date on which the abouve

Does not affect
present methods of
road construction.

Appropriation
$200,000 annually.

Increased duties
of Commmission.
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law becomes opcrative, such surveys and plans as may be necessary properly
to draw up estimates of the cost and specifications for construction of said
road under the provision of the said law.

The County Commissioners of .........coveveeiveeeenns NS0T c oo County
agree to meet one-half of the cost of such survey, not to czceed fifty dollars
a mile, with the understanding that such expense for the surveys, plans, etc.,
shall be charged to the cost of the construction of the road, and thus the
amount paid by the county will be returnable to the county if the road is
constructed under the provisions of the new road law above mentioned.

[THIS BLANK FORM IS TO BE DETACHED AND SIGNED BY THE COUNTY COMMISSIONERS. ]

Great interest was taken in this new law in ncarly every county.
Many of the county authorities requested that the Highway Engineer
should visit them for the purpose of explaining what would be the
method of procedure under the new law. Such invitations were received
from Allegany, Cecil, Frederick, Dorchester, Harford, Howard, Mont-
gomery, Washington, and Wicomico counties. As stated in the pamphlets
sent out explaining the law, the Highway Division of the Maryland
Geological Survey had agreed to make preliminary surveys and specifi-
cations for road construction under the new law for those counties which
desired this to be done, and expressed the intention of availing themselves
of the benefits of the law if it should be declared constitutional. The
surveys of the roads selected by the counties and the preparation of the
plans and estimates for their improvement was carried on as vigorously
as the limited appropriation at the command of the Highway Division
would permit. Surveys and plans were made during 1904 and the early
spring of 1905 as follows:
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LIST OF ROAD SURVEYS COMPLETED BEFORE MAY 1, 1905, PRE-
LIMINARY TO CONSTRUCTION UNDER THE NEW STATE
AID ROAD LAW, WITH THEIR MILEAGE.

County. Road. Mileage.
Allegany........coovununs b 2=Y55 7o) o1 | NS KOTSRS B o o o 1.10
e r b o pells e INERD T 0r YIS0 o SB B0 BB S aBET oo 86 0 6 1.35
F k.. . Barrelvlife ...........cciiiiiinnn 1.00
& LR P T i TONACONINIE %iv e v cife ceevn v ouueeiaieian 1.05
Baitimore.. ............. Chatsworth Avenue ................ 1.00
X S c o o ¢ Park Heights Avenue .............. 2.35
Ul ST, SR BERRAR Wilkens AVenuUe ........cecovueeenuns 2.35
e = et (CYTRIET oo 0 o6 6 BRJOPto 38006 0.0 ¢ o 0 o 2.64
O 8o - 5 000 ad om0 o Seminary Avenue ............000000 2.00*
T s wo o f IR R TAMONIMINE '« oo co oo oieiss sheie oiele o shons el oo 1.00
Carrofl.........coo0nvnn 0le AP 1000 66 00880680600 006060006000 1.00
(O o RSP I S PSS Rising Sun-Farmington ............ 1.00*
Frederieik.............. i (S0 NAL) 6 o0 BaB6dB 0080 00B 8000000000 1.52
EIAGIORA. « - o0 o o e ooe e oo Churchville-Worthlngtons Cor........ 4.00
W o boooop0adBoo Darlingteni PG 2. L s B, a e e 1.10
S P TY R e Earlton-Havre de Grace ............ 1.80
R N o S T ING0E o 0.0 AT & R0 20, Ao bict oft 2.35%
B ] B B Forest Hill ............cccvviienae 1.00*
O ool b oD ook NNt A EERANIEL o0/ 6.0 0.0 A38 080006 o8 o o o d o 1.10
Howard......ooovonennn Lower Sykesvilie .................. 1.07
Montgomery............ Germantown ........c.cceiiiiinneenn 1.00
W W TG oo Laytonsviiie ..............cc00vves 2.02
Prince George’s......... MarIbomol M. .. . e e e 2.00
£ . . . Washington-Baltimore .............. 2.20
Washington............ CleaTSPLIMIZ, - oere o oe oo e e e oeeiteie ol als 4.25
T oo B0 8 oI 8 B 616 50 0b o0 6 o B8 o Bod oo MBIG0.0.0 0.0 00 0 43.25

* These surveys had been made in previous years by the Highway Division
and were avaiiabie for use In preparing plans and estimates for State road
construction with but iittle addltionai field work.

Owing to the exceptional severity of the winter the time that could
be given to field work was somewhat less than had been antieipated;
otherwise it would doubtless have becn possible to have surveyed an addi-
tional number of miles.

CONSTITUTIONALITY TESTED.

As soon after the first of January as it could possibly be arranged a
test case was made and brought in the Circuit Court of Baltimore
County, whieh upheld the constitutionality of the act.
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An appeal was immediately taken to the Court of Appeals which in
turn rendered a decision on February 9, 1905, also upholding the con-

stitutionality of the law.

YEQUESTS FOR STATE ROADS.

As soon as the decision declaring the law constitutional became known,
the following cireular letter which had been prepared, together with
blank application forms, was mailed to all the ecounty authorities. Ae-
companying this was aiso a cireular entitled, “ How to Apply for State
Roads,” aecording to the proeedure adopted by the Geological Survey
Commission at its meeting on February 14. Under date of February 15
another cireular letter, also given below, was sent to all the counties
with a eopy of the resolutions passed by the Survey Commission.

MARYLAND GEOLOGICAL SURVEY,
HiciTwAY DIVISION,

Jonins HorkiINs UNIVERSITY, BALTIMORE, Mb.

February 9, 1905.

County Commissioners for........ LIl e County.
Gentlemen . —

Pursuant to the intention expressed by you in your preliminary applica-
tion for State aid in the construction ot certain roads in your county, you
will find inclosed blank forms which

MUST BE FILLED OUT OX OR BEFORE MARCIH 1,

if your board still desires to make formal applications for State aid in the
construction of these roads.

A list of the roads for which your board signified its intention to petition
tor State aid is attached, together with instructions as to how formal appli-
cations under the law should be made.

Owing to the fact that the constitutionality of the law had been questioned
and brought to the attention of the courts, it has been necessary to delay
action on the part of this office until the Court of Appeals should render a
decision upholding the law. Such a decision has just been rendered and it is
now possible to proceed under the law.

Very respectfully,

Hicirway Divisiox,
Maryland Geological Survey.
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MARYLAND GEOLOGICAL SURVEY,
Hionway Divisioxn.
Jouns Horkixs UNIVERSITY, BALTIMORE, Mb.

How to Apply for State Roads.

1. Ali applications for surveys of roads, under the State Aid Road Law
(Chapter 225, Laws of Maryiand, 1904), are to be made out on the reguiar
bianks furnished by the State Commission.

2. Applications must be signed by the County Commissioners or when the
controi of the county roads is vested in other boards by the members of such
boards.

3. Ali applications are required by iaw to be made on or before March 1,
of each year. Those counties not so applying forfeit their apportionment for
that year.

4. A separate biank must be used for each section of road.

5. The bianks are numbered consecutiveiy, and the surveys and construction
of the different roads wiii be pursued in the order of these numbers uniess
the county road officiais designate in writing a different order.

6. If a blank is jost or destroyed, this office should be notified, and a new
one wiii be issued on appiication. It is important that notice be given of
the ioss of any bianks in order that they may be checked off from the iist of
those issued.

7. Additionai blanks wili be furnished as needed at any time.

FORM OF REQUEST FOR STATE AID.

Series of....... o el County.

STATE OF MARYLAND.

Officenofeyy F W e IS A, e pf
HOGY. ¥: - t% L . County.
........................ 190.
Chigf Engineer of the Stalte Geological Surcey Commiskion,
Margland Geological Survey,
Baltimors, Md.
Sir
DRGSR SRS ofcl. . ... . Tt SO PR <. I G 0 .County having by
resoiution, passed at a meeting of said Board of......... Q6RO 00 00 heid at
........ ceveseeeeees...190.., deciared their intention to improve a portion

of the county road between..................... - ) o\ TR P IR S o o o o
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RROWRAS, b ek e Bl Lo Sl T AT S for a distance

of ‘about.................. miles, according to the provisions of Chapter 225,
Laws of Maryland, 1904, do hereby request of said State Geological Survey
Commission plans and specifications and an estimate of the cost of the proper
performance of said work according to said plans and specifications.
Inclosed is a copy of said resolution, attested by the Clerk to the Board of

............................ County.

MARYLAND GEOLOGICAL SURVEY,
HicuiwAy DivisioN,
Jorxs Hopkixs UNIVERSITY, BALTIMORE, Mbn.

February 15, 1905.

County CommissSioners for.....cueieeeeeeenensanns County.

Gentlemen.—

At a meeting of the State Geological Survey Commission, comprising
Governor Warfield, State Comptroller Atkinson, President Ira Remsen of the
Johns Hopkins University, and President R. W. Silvester of the Maryland
Agricultural College, held February 14, 1905, the inclosed resolutions were
adopted. In accordance with instructions therein a copy is forwarded your
board, together with a second copy of the circular giving instructions how to
apply for State roads, which are the rules of procedure established by the
commission as noted in the resolutions inclosed.

Your attention is again respectfully called to the importance of making
your applications before March 1.

Very respectfully,
Hicuway Divisiow,
Maryland Geological Survey.

Resolved, That the Court of Appeals having decided that the State
Aid Highway Law (Aets of 1904, Chapter 225) is constitutional, we
hegin work at once under its provisions.
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Further, That the Boards of Commissioners of the respective counties
be notified that the State Geological Survey Commission will proceed
in accordance with the circular already sent out and that a second copy
of these instructions be mailed to each board inuncdiately, informing
them that applications for State aid must be filed on or before March 1,
next, if it is their plan to take advantage of the law during the year
1905, and that any balance remaining to the account of any county and
nnapplied for on that date will be allotted to the other counties applying
in accordance with their public road mileage as required by law.

Further, That the necessary surveys will be commenced as soon as
practicable after March 1, and that plans and estimates will be submitted
at the carliest possible day.

Some confusion arose due to the fact that a number of the Boards of
County Commissioners thought that by filling out the preliminary appli-
cation form they had filed a regular application for State aid. In order
that there could be no possible doubt on this point, the following letter
was sent to the Boards of County Commissioners:

MARYLAND GEOLOGICAL SURVEY,
HicnwAay DIvISION,
Jorrxs HoPKINS UNIVERSITY, BALTIMORE, MD.

February 17, 1905.
County Commissioners for........ovvevueeuneennns County.

Gentlemen:—

There seems to be some misapprehension on the part of some of the
Boards of County Commissioners who filied out preliminary application blanks
for State aid.

These preliminary application blanks are not sufficient, but the formal
application blanks which were maiied to your board a week or more ago must
be filled out. Owing to the fact that misapprehension did exist with some of
the boards, it has been thought best to notify all to the above effect. If
your board, therefore, still intends to appiy for State aid, do not fail to have
the commissioners fill out the formal blanks which were sent recently to you.
If it is necessary arrange to have a special meeting of your commissioners
for this purpose, so that the appiications will be fiiled out before March 1.

Your attention is again called to the enclosed circular of instructions.

Very respectfuily,
Hiciiway Division,
Maryland Geological Survey.
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As the time drew near when according to the law it would be impos-
sible for counties to reccive any of the appropriation for 1905, a eircu-
lar letter was sent to all the Boards of County Commissioners which had
not up to February 27 filed a formal application. The following letter
was thevefore sent to the County Commissioners for Calvert, Charles,
Dorchester, Garrett, Kent, Prince George’s, Queen Anne’s, St. Mary’s,
Somerset, and Washington counties:

MARYLAND GEOLOGICAL SURVEY,
HrigirwAy DIVISION.
Jorns Hoprkixs UNIVERSITY, BALTIMORE, MbD.

February 27, 1905.
County Commissioners for...........ccvuvnnn County.

Gentlemen :—

We have not received from your board formal applications for State aid
in the construction of roads in your county. We again beg to remind you
that all such applications must be made on or before the first of March, if
your county is to receive any benefit under the law. We therefore suggest
that you communicate with the members of your board immediately that
applications may be signed on or before the first of March. Applications
signed and dated March 1 will come within the provision of the law, although
there may be one or two days’ delay before their receipt at this office.

If the formal blanks have been mislaid, a resoiution to the effect that
applications are to be made and sent to this office will fulfill the require.
ments, as the formal blanks can then be filled out later, with date agreeing
to that of the resolution.

Very respectfully,
Wn. Brrrock CLARK,
Superintendent.
A. N. Jouxsox,
Highway Engineer.

RE-ALLOTMENT.

The foregoing account with the eopies of forms and letters concludes
all that it seemed possible to do in order to have the different counties
make application for at least a part of their share of the State appro-
priation. On Mareh 1 formal applications had been received from 18
of the 23 counties in the State. These 18 counties would, according to

the law, divide among themselves, in proportion to their road mileage,
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the whole of the appropriation of $200,000. The re-allotment made on

this basis is given in the adjoining table:

309

RE-ALLOTMENT OF THE STATE APPROPRIATION FOR ROADS,
ACCORDING TO THE PUBLIC ROAD MILEAGE OF THOSE
COUNTIES PETITIONING FOR THE SAME,

EXCLUDING ALL THAT MADE NO

PETITION.

County.
S\ DKE 20 P PSS
Anne Arundel
Baltimore
Caroline
(CLIrTROIL R SR F N & 0 T
(CIXTiE g o TR R S 1 b s

ETBEORAN . . . oev e veide ooviee e oeeven chtena s
HOWRREAL 0. 0. einanie.eds
MONTGOMEEY' .o vvvnvneeoneas o livesss
Prince George’s
Queen Anne’s
S USINTRTAAS ] B o - el oo oo e elale e ol &
MR O i L Gee e e o T o e o s T
WashIngton ..........ccco0ceoefonees.
Wioneester; .. .. ol Dol g

ORGANIZATION,

Re-allotment.

$11,072.06
8,324.01
17,878.25
8,739.42
12,302.29
10,193.32
7,429.30
9,586.20
18,389.51
13,133.09
6,598.50
12,749.64
14,251.47
8,995.05
9,618.15
6,342.87
11,104.01
13,292.86

$200,000.00

In addition to the preliminary work as already outlined, every detail
of organization for earrying on the work was perfected so far as this
was possible in advanee. A special form of book with suitable head-
ings was devised whereby the various accounts that it would be neeessary
to keep eould be entered and an exaet accounting be inade at any time
that it might be required. Forms of eontraet and specifications were
drawn which in the main are the same as those found in the Third
Highway Report on pages 203-218. The printed speeifieations which
were already on hand were slightly modified and one or two pages re-
printed in order to conform with the requirements of the new law.

21

L )
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Blank forms were prepared on which inspeetors were to make a daily
report of the construetion work in all of its details. Printed forms
were also prepared for reporting every step required in making a com-
plete estimate of proposed improvement. On these forms are recorded
the names of the field party making the road surveys and the person draw-
ing the plans, making the profile, in fact, records of cach step of the

work, thus making a complete and ready form for reference.

Posirions 1N TiiE DivisioN or [I1ciwAavys.

The Geological Survey Commission at its mecting held March 8, 1903,
voted to adopt certain rules and regulations to govern admission of appli-
cants for positions in the Division of Highways, and accordingly a set
of rules was drawn up by the Highway Engineer and regular blank appli-
cation forms were prepared on which the applicants were to state their
experience and qualifications for the particular positions they desired.

GENERAL CLASSIFICATION.
A gencral classification for all of the engineering foree was made as
tollows: surveyors, inspectors, and enginecer inspectors. The require-
ments for each of these grades as stated on the application forms are

as follows:

SURvEYORs.—AIll applicants will be rated according to their training and
experience. Those certified to as qualified to act as chief of parties must have
had thorough training and experience in surveying, and have had at least
two years’ experience in actual survey work.

Instrument men must have had training and experience in the use of
transit and level and be able to keep and plat notes.

Rodmen need not have had any practical experience, but should be at least
high school graduates with some knowledge of plane trigonometry.

IxsrECTORS.—Applicants to be certified to for the grade of inspectors should
be young, active men, good observers, and should have had engineering train-
ing sufficient to enable them to give grades and set stakes from plans and
profiles. 1

ExGINEER INsreEcTORS.—Applicants to be certified to for the grade of
engineer inspectors should be trained engineers, and also have had at least
two years’ actnal experience on construction work, preferably road work.
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RULES GOVERNING APPLICATIONS FOR POSITIONS.

The following rules governing a plieations were also printed on the
=} B 2 ap]
same form :

1. All the statements in the appllcation are to be made under oath.

2. Every false statement knowingly made by the applicant in this paper,
or connived at by him in any certificate which may accompany the same,
is good cause for removal.

3. The applicatlon paper must be filied by the appiicant in his own hand-
wrlting.

4. Send application, properly filled out with the certificates signed, to the
“ Superintendent of the Maryland Geologicai Survey, Baitlmore, Maryland.”

5. A failure to fill the blanks properly or to send satisfactory certificates
will cause the applicatlon to be returned for correction, but no such oppor-
tunity willl be given a seccond time. Appllcations which show that the
applicant 1s manifestly unfit for the service wiii be rejected.

6. The receipt of the appllcation, in proper form, will be acknowiedged.

7. Before any appointments are made the appiicant must pass satisfactorily
the requlrements prescrlbed by the examlnlng committee appointed by the
Geologlcal Survey Commission.

8. Whenever written examlnations shali be required the applicants wlll be
duly notified of the tlme and piace thereof. Where the number of applicants
wlil warrant, examinations will be held at other piaces outside of Baltimore,
as will serve best the convenlence of those appiying.

9. Appiicants wiil be notlfied of thelr appointment to any position.

10. Notlce should be given of any change in postoffice address.

STATE Hicitway CONTRACTS.

Anticipating considerable doubt in the minds of many of the County
Commissioners as to the exact proeedure necessary on their part to let
a contract for building a State road, a printed cirenlar was prepared
and sent to all of the County Commissioners explaining as briefly as
possible the essential points to be observed. This notice was as follows:

HOW TO LET A STATE HIGHWAY CONTRACT.

IMPORTANT NOTICE To COUNTY COMMISSIONERS OR OTHER COUNTY OFFICIALS
LETTING CONTRACTS 1OR STATE HIGHWAYS.

It is necessary that all boards of County Commissioners or other county
officials having power to make contracts for State Highway construction
should see that every requirement herein mentioned is strictly observed.
Fallure to do so wiil be deemed sufficlent cause by the commission for not
approving any contract, and no money can by iaw be paid by the State for
worit done under contracts not so approved.
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All forms of contracts and specifications will he furnished hy the State and
no other forms are to he used. Sets of the specifications will be mailed on
request direct from this office to prospective bidders.

Your board is to make no change whatsoever in any specification or draw-
ing; such changes can he made only Ly this office.

If your hoard deems it advisable to make any change, immediate notice
thereof should he made in writing, and all the forms and drawings relating
thereto that have been furnished should he returned to this office.

1. After the estimates are made advertise the work as required by law,
using the form of advertisement furnished your board.

2. No information concerning the figures in the estimate is to he given out
to anyone not a member of your board before the hids are opened.

3. All prospective bidders are to be furnished a set of specifications. These
sets will he supplied hy the State. The addresses of all who desire them
should be sent to this office, from which copies will be mailed direct.

4. Copies of the plans and specifications are to be kept on file at your
office, where ready access should he granted to all who desire to examine
them, hut on no account are the plans to be taken from your office for any
purpose whatsoever, but any data contained therein may he copied hy anyone
desiring to do so. |

5. Bidders are to make all hids on the regular forms; any made out other-
wise must be rejected without further consideration.

6. The hidders will fill out omnly the hlanks on the first page, headed
“ Proposal Sheet,” which must not be detached.

7. The sets of specifications containing the hids are to he folded and
securely sealed and delivered at your office.

8. No bids are to be unsealed under any circumstances whatsoever hefore
the hour and date named in the advertisement, at which time all hids must
he publicly opened and read by your hoard.

9. The bids should then he inclosed in a sealed package, without signing or
making any marks whatsoever on them, and sent immediately hy registered
mail to this office for the approval of the State Commission, as required hy law.

10. No bid is to he considered, or forwarded to this office, that is received
at your office after the hour named in the advertisement.

11. There must he inclosed with the bids the certified checks of all bidders,
together with the attached certificate attested hy the clerk to your board.

12. A canvass of the hids will be made and the results returned to your
board, who will announce either that all hids are rejected, or that the lowest
hid is accepted, unless the State Commission should fail to approve making
a contract with the lowest hidder.

CERTIFICATE.

(This certificate is not to be detached, but is to be signed and inclosed with
the hids, as ahove directed.)

We, the undersigned, memhers of the hoard of.....

Commissioners for County, do hereby forward the
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inclosed bids received for work to be done under the State road iaw for tie
approvai of the State Geological Survey Commission, as required by iaw.

We do hereby certify that to the best of our knowledge and belief the bids
inciosed were received and opened in full compiiance with each of the above
requirements.

S e e R e 50010 5 0 0 0 0 =
Attest:
.............. ....Commissioners
{0 TR RMRSEENI PR b b o b b o o County.
Clerk to.......... Commissioners
THOIED o O T VR County.

ADVERTISING CONTRACTS.

Instruetions for advertising proposed State highway work were also
sent to the Boards of County Commissioners together with a eomplete
form of advertisement. This was filled out and sent to the County
Commissioners as soon as they deeided to eall for bids for any par-
tieular road. Instruetions for advertising with the form of advertise-
ment are here given:

When a contract for State highway construction is to be given out the law
requires that the County Commissioners shall advertise for bids for two
consecutive weeks in at least one newspaper in their county, and also during
the time of such publication in said county newspapers at ieast three con.
secutive times in at ieast one newspaper published in Baltimore City.

FORM OF ADVERTISEMENT.

Officel OERHhEm. 7. e s« o« i orogs Commissioners

J0TF5 o ploh Ao A T i o B o o, S0 b County,

............. e e e alete s eeen o ATV ARG

Seajed proposals addressed to the........................ Commissioners
O/ %005 5.6 00 T EEEEE T County, " - od .t aeBe. Maryiand, endorsed * Proposals

for Improving the Public Highway between.............. andl . e e e
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will be received up to 12 o’clock noon, ................. 190.., when they will
be publicly opened and read.

All proposals must be made on the regular forms furnished by the State
Geological Survey Commission, to be obtained through the office of the

.................... Commissioners. Bids otherwise made out wlll not be
received.

All contracts for State highway construction are subject by law to the
approval of the State Geologlcal Survey Commission, and must be so approved
before they can be executed.

The work to be done includes the grading and macadamizing of about

.................... miles of road to be built under State supervlsion, accord-
ing to the plans and specifications on file at the office of the................

Commissioners at...........oovvieves Maryland.
All proposals must be accompanled by a certified check for two hundred

dollars ($200.00), payable to the........... ... oviaieen, Commissioners of

.................... County, which will be returned unless the successful
bidder fails to execute a contract, in which case the check will become the
property of the county.

I R mord® L Commissioners reserve the right to reject any or
all bids.

LaABORATORY WORK.

Owing to the large amount of time it was found necessary to devote
to the more important field work, only routine tests have heen made in
the laboratory during 1904. It was the intention to continue certain
investigations begun in previous years and deseribed in the Third Re-
port on the Highways of Maryland, partieularly ou the relative resist-
ance to wear by grinding of different varieties of rock. This work,
however, had to be postponed.

BRICK TESTS.

By far the larger proportion of work done in the laboratory was routine
tests of paving brick. The method of making these tests is the same
as that deseribed on page 191 in the Third Report on the Iighways of
Maryland. This method differs slightly from the standard rattler test
for paving brick by replacing the cast-iron shot with cast-steel shot.
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All the results obtained have been reduced 4 points in accordance with
the coneclusions reached from investigations in this laboratory on the use
of steel and cast-iron shot.!

1t is of imterest to note that the weight of the small pieces of steel
shot was reduced but 23 pounds during 102 tests. As the original
weight of the small shot in the charge was 223 pounds, it is seen that it
would be necessary to add but 2 pounds per test if the charge is to be
renewed when 10 per cent has heen worn off, as required by the standard
test. When cast-iron shot was nsed, from 8 to 14 ponnds was supplied
at every test, depending on the quality of the iron.

The results of the rattler tests made in 1904 are given n the following
table. The method of reporting the results is somnewhat different from
that shown in the Second and Third Highway Reports, where ouly the
average loss is given, whereas in the following table the individual loss
for each brick in a test is recorded as well as the average loss. It is
more essential that paving brick be of as uniform hardness as possible
rather than that some shall be exceptionally harder than the rest, pro-
ducing, perhaps, a higher avevage result than a much more uniform
grade of brick may show. This subject was discussed at some length
with the City Engineer’s departinent of Baltimore, with the result that
the specifications adopted by the city provided a maximum loss of 30
per cent for any individual brick, and an average loss of 22 per cent.

* Third Report on the Highways of Maryland, pp. 191-3.
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